. = — = 
fe : 
i 
ss) 
ie 
"i 
5 = 


- shop 
manua 


CM082702 


TRACTOR AND IMPLEMENT DIVISION 


FORD TRACTOR 
SHOP MANUAL 


for 
TRACTOR SERIES 
600-700-800-900 
601-701-801-901-1801 


Ford Motor Company 


Prepared by 
TRACTOR AND IMPLEMENT DIVISION 
FORD MOTOR COMPANY 


FOREWORD 


This manual contains complete service information on all Series 
600 through 1801 Ford Tractors. The information contained herein 
will be useful to the inexperienced mechanics as well as the expe- 
rienced ones. 


Step-by-step procedures for removal, disassembly, inspection, re- 
pair, assembly, and installation are presented throughout the manual. 
Most of the major assemblies are shown disassembled, with each of 
the component parts arranged in the order of assembly. In many 
instances, a glance at the disassembled views will show you every- 
thing you need to know to assemble the parts. 


Whenever possible, the special tools involved in the disassembly or 
assembly of the various units are illustrated. 


Sections on Trouble Shooting, Specifications, and Special Tools 
are provided at the end of each chapter for quick reference. 


The descriptions and specifications contained in this manual were 
in effect at the time the manual was approved for printing. The 
Tractor and Implement Division of Ford Motor Company reserves 
the right to discontinue at any time, or change specifications or 
design without notice or without incurring obligation. 
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1. ENGINE REMOVAL AND INSTALLATION—SERIES 501 THROUGH 901 


There are three different size engines used in Ford PREPARING THE TRACTOR 


Tractors, The smallest engine of the three has a 134 Z ; . 
cubic inch displacement and is available as a gasoline A. Series 501-701-901 Gasoline or LP-Engines 


or LP-Gas model. The next larger size has a 144 cubic 1. Disconnect the battery ground strap. 
inch displacement and is available only as a diesel 
model. The largest of the three has a 172 cubic inch 
displacement and models are available for gasoline, 
LP-Gas or diesel operation. 3. On tractors equipped with Select-O-Speed trans- 
mission, carefully drive the roll pin out of the 
P.T.O. control handle as shown in Figure 1. Re- 
move the handle, nut and washer that attaches 

When necessary to remove or install an engine, refer the control cable housing to the right rear side 
to the specific series tractor involved. of the hood. 


2. Drain the radiator, cylinder block, crankcase and 
the hydraulic system, 


All Ford Tractor engines are of the four cylinder, four 
cycle, overhead valve type. 
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Figure 1—Removing P.T.O. Control Handle 


4. Disconnect the bullet type connector adjacent 
to the headlamp switch on the right side of the 
hood rear lower panel, see Figure 2, Disconnect 
the fuel gauge wire from the fuel tank gauge. 


5. Remove the bolts and screws that attach the 
hood to the rear lower panel and the instrument 
panel. Remove the grille from the front of the 
hood. Remove the two bolts from each hood 
side front lower panel flange. 


501 Series Tractor: Loosen the three bolts that attach 
the steering shaft support to the transmission to pro- 
vide clearance for removing the hood. 


6. Loosen the clamps that secure the air cleaner 
tube to the carburetor and the air cleaner, Re- 
move the air cleaner tube. 


7. With an assistant, carefully lift the hood from 
the tractor. 


NOTE: On tractors equipped with a Select-O- 
Speed transmission, make certain that the 
P.T.O. control cable is clear of the hood. 


8. Remove the two air cleaner attaching screws and 
remove the air cleaner. Remove the bolt that 
attaches the fuel tank support to the left side of 
the battery support. On tractors equipped with 
power steering, disconnect the adjusting link 
from the pump, Remove the two bolts that 


attach the muffler outlet pipe front support to 
the fuel tank front support bracket. 


Gasoline Engine: Turn the fuel tank shut-off valve 
clockwise as far as possible to close it. Disconnect 
the fuel line at the fuel filter, see Figure 3. Remove 
the bolts that attach the fuel tank support brackets to 
the cylinder block. Remove the one nut that attaches 
the fuel tank front support bracket to the cylinder 
block. With an assistant, carefully lift the fuel tank 
and brackets from the tractor. 


LP-Gas Engine: Turn the fuel withdrawal valves to 
the closed position. Disconnect the flexible hose at the 
vaporizer inlet connection. Disconnect the water tem- 
perature gauge line and the oil pressure gauge line 
from the cable clip bracket at the right rear side of the 
fuel tank. Remove the four bolts that attach the fuel 
tank support brackets to the cylinder block. With an 
assistant, carefully lift the tank, heat shields and sup- 
port brackets from the tractor. 


B. Series 501-701-901 Diesel Engine 


1, Disconnect the battery ground strap. 


2. Drain the radiator, cylinder block, crankcase and 
the hydraulic system. 


3. Ona tractor equipped with Select-O-Speed trans- 
mission, carefully drive the roll pin out of the 
P.T.O. control handle as shown in Figure 1. 
Remove the handle, nut and washer that attaches 
the control cable housing to the right rear side 
of the hood. 


4. Disconnect the bullet type connector adjacent to 
the headlamp switch on the right side of the 
hood rear lower panel, see Figure 2. Disconnect 
the fuel gauge wire from the fuel tank gauge. 


5. Remove the bolts and screws that attach the 
hood to the rear lower panel and the instrument 
panel, Remove the grille from the front of the 
hood, Remove the bolts from each side of the 
hood lower panel flange. With an assistant, care- 
fully lift the hood from the tractor. 


NOTE: On a tractor equipped with a Select-O- 
Speed transmission, make certain that the 
P.T.O. cable is clear of the hood. 


6. Loosen the clamp that connects the air cleaner 
tube to the air cleaner. Disconnect the clamp 
that attaches the air cleaner tube to the bracket 
on the left side of the hood rear lower panel and 
remove the tube. If the engine is equipped with 
a pre-cleaner, remove the vertical stack in place 
of the tube, 
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Figure 2—Right Side of Engine 


7. On a tractor equipped with power steering, dis- tant, carefully lift the fuel tank and support 
connect the adjusting link from the pump. Re- brackets from the tractor. 
move the two bolts that attach the muffler 
outlet pipe front support to the fuel tank front 
support bracket. 


10. Remove the battery from the battery tray. 


8. Turn the fuel tank shut-off valve clockwise as far C. Series 601-801 Gasoline Engine 
as possible to close it. Disconnect the fuel line 1. Disconnect the battery ground strap. 
from the tank and from the fuel filter. Disconnect 
the excess fuel return line from the forward end 
of the fuel tank and from the “T” connection on 
the right side of the cylinder block, 3. On tractors equipped with a Select-O-Speed 

transmission, carefully drive the roll pin out of 

the P.T.O. control handle as shown in Figure 1. 

Remove the handle, nut and washer that attaches 

the control cable housing to the right rear side of 

the hood, 


2. Drain the radiator, cylinder block, crankcase and 
the hydraulic system. 


9, Place a piece of wood across the top of the bat- 
tery to prevent the fuel tank from accidentally 
contacting the battery posts. Remove nut and 
lock washer that attaches the fuel tank front 
support to the cylinder block, Remove the four 
fuel tank support attaching bolts. With an assis- 4. Disconnect the bullet connector adjacent to the 
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headlamp switch on the right side of the hood 
rear lower panel, see Figure 2. Disconnect the 
fuel gauge wire from the fuel tank, 


5.. Remove the bolts and screws that attach the 
hood to the rear lower panel and the instrument 
panel. Remove the four attaching bolts from the 
grille and remove it from the hood, Remove the 
two hood front lower panel attaching screws and 
remove the panel (801 series only). 


6. Loosen the clamps that secure the air cleaner 
tube hoses to the carburetor and air cleaner then 
remove the tube. 


7. Remove the grille attaching screws and remove 
the grille. Remove the bolt from each hood front 
side panel. With an assistant, carefully lift the 
hood from the tractor. 


NOTE: On tractors equipped with a Select-O- 
Speed transmission, make certain that the 
P.T.O. cable is clear of the hood. 


8. Remove the bolt that attaches the fuel tank sup- 
port to the left side of the battery support. On 
tractors equipped with power steering, discon- 
nect the adjusting link from the pump. Remove 
the two bolts that attach the muffler outlet pipe 
front support to the fuel tank support bracket. 


Gasoline Engine: Turn the fuel tank shut-off valve 
clockwise as far as possible to close it. Disconnect the 
fuel line at the fuel filter, see Figure 3. Remove the 
bolts that attach the fuel tank support bracket to the 
cylinder block. Remove the one nut that attaches the 
fuel tank front support bracket to the cylinder block. 
With an assistant, carefully lift the fuel tank and 
support brackets from the tractor. 
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Figure 3—Left Side of Engine 


LP-Gas Engine: Turn the fuel withdrawal valves to 
the closed position. Disconnect the flexible hose at 
the vaporizer inlet connection. Disconnect the water 
temperature gauge line and the oil pressure line from 
the cable clip bracket at the right rear side of the fuel 
tank. Remove the four bolts that attach the fuel tank 
support brackets to the cylinder block. With an assist- 
ant, carefully lift the tank, heat shields and support 
brackets from the tractor. 


D. Series 601-801 Diesel 
1. Disconnect the battery ground strap, 


2. Drain the radiator, cylinder block, crankcase and 
the hydraulic system. 


3. Ona tractor equipped with Select-O-Speed trans- 
mission, carefully drive the roll pin out of the 
P.T.O, control handle as shown in Figure 1. Re- 
move the handle, nut and washer that attaches 
the control cable housing to the right rear side 
of the hood. 


4. Disconnect the bullet type connector adjacent to 
the headlamp switch on the right side of the hood 
rear lower panel, see Figure 2. Disconnect the 
fuel gauge wire from the fuel tank. 


5. Remove the bolts and screws that attach the 
hood to the rear lower panel and the instrument 
panel. Remove the grille from the front of the 
hood. Remove the bolt from each side of the 
hood lower panel flange. With an assistant, care- 
fully lift the hood from the tractor. 


NOTE: On a tractor equipped with a Select-O- 
Speed transmission, make certain that the 
P.T.O. cable is clear of the hood. 


6. Loosen the clamp that connects the air cleaner 
tube to the air cleaner. Disconnect the clamp 
that attaches the air cleaner tube to the bracket 
on the left side of the hood lower panel and re- 
move the tube. 


7. On a tractor equipped with power steering, dis- 
connect the adjusting link from the pump. Re- 
move the two bolts that attach the muffler outlet 
pipe front support to the fuel tank front support 
bracket. 


8. Turn the fuel tank shut-off valve clockwise as far 
as possible to close it. Disconnect the fuel line 
from the tank and from the filter, Disconnect the 
excess fuel return line from the forward end of 
the fuel tank and from the “T” connection on 
the right side of the cylinder block. 


9. Place a piece of wood across the top of the bat- 
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Figure 4—Removing Engine 


tery to prevent the fuel tank from accidentally 
contacting the battery posts. Remove the nut 
and lock washer that attaches the fuel tank front 
support to the cylinder block. Remove the four 
fuel tank support attaching bolts. With an assis- 
tant, carefully lift the fuel tank and support 
brackets from the tractor. 


10. Remove the battery from the battery tray. 


ENGINE REMOVAL AND INSTALLATION 


A. Engine Removal 


Power Steering: Disconnect the two hydraulic lines 
that connect the pump to the steering gear as shown 
in Figure 2. Remove the bolt that attaches the power 
steering hydraulic lines support bracket to the valve 


cover. Disconnect the spark plug wires from the plugs. 
Remove the bolts, attaching the power steering pump 
mounting bracket to the cylinder block and water 
outlet connection. Remove the pump, mounting 
bracket and the two hydraulic lines as an assembly. 


1. Disconnect the temperature gauge unit from the 
engine. Disconnect the radiator hoses from the 
engine. Disconnect the Proof-Méter cable from 
the hydraulic pump. Disconnect theiprimary wire 
from the ignition coil. Place a draifi/pan under 
the hydraulic pump and manifold assembly. Re- 
move the five bolts that attach the pump and 
manifold to the engine and transmission and 
remove as an assembly. Disconnect the oil gauge 
line from the fitting in the cylinder block. 


NOTE: Row Crop Models: Remove the right 
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side rail to provide clearance for the hydrau- 
lic pump and manifold. 


2. Place a drain pan under the oil filter and remove 
the filter. Disconnect the starting motor cable 
from the starter. Remove the three bolts that 
attach the starting motor to the transmission 
housing and remove the starting motor. 


Gasoline Engine: Disconnect the choke rod from the 
carburetor and the throttle linkage from the bell- 
crank. 


Diesel Engines: 


a. Working through the access hole in the battery 
tray, disconnect the throttle linkage from the 
belicrank, Disconnect the rod connecting the 
fuel injector pump and. belicrank at the bell- 
crank, 


b. Loosen the two battery rear support bolts. 
Pivot the tray upwards and back, then tighten 
the. bolts to hold it-in this position. 


c. Remove the fuel injection pump and fuel 
filter as follows: 


(1) Remove the two nuts and washers that 
attach the fuel injection pump to the 
mounting flange, Disconnect the pressure 
lines from the injectors and the excess 
fuel return from the rear of the “T” 
connection on the cylinder head. 


IMPORTANT: Thoroughly clean all 
dirt, from the injector connections and 
from the pump mounting flange be- 
fore disconnecting. 


Cap the injector inlets and lines to pre- 
vent dirt from entering. Minute particles 
of. ditt.can cause malfunction of the in- 
jectors as well as seizure of the pump. 


{2}. Remove the two bolts that attach the 
fuel filter bracket to the cylinder head. 
Place. a drain pan under the injection 
pump. Lift the injection pump with drive 
shaft, pressure lines and fuel filter from 
the engine as a unit. 


IMPORTANT: When removing the in- 
jection pump, make certain that the 
shaft remains in the pump to prevent 
fuel from leaking down into the crank- 
case. 


3. Install an engine lifting hook or chain to support 
the engine. 


Series 600 through 801—General Purpose Tractors: 
Disconnect the radius rod from the right side of the 
axle and the tie rod from the right steering arm. 


Series 700 through 901—Row Crop Tractors: Discon- 
nect the drag link at the pedestal. 


Series 600 through 801—General Purpose Tractors: 
Remove the four nuts that attach the axle support, 
Figure 2, to the engine. Carefully swing the axle and 
radiator to the left side of the tractor as shown in 
Figure 4. 


Series 700 through 901—Row Crop Tractors: Remove 
the radiator. Remoye the two bolts that attach the 
left side rail to the transmission. Remove the bolt 
that attaches the pedestal to the engine. Remove the 
pedestal and side rail as an assembly. 


CAUTION: Make certain that the pedestal is firmly 
supported before removing it from the engine. 


Remove the muffler and muffler outlet pipe from the 
manifold as an assembly. 


4. Remove the engine-to-transmission attaching 
bolts. Carefully lift the engine away from the trans- 
mission as shown in Figure 4. Mount the engine in 
an engine stand. 


B. Installation 


1. Attach an engine lift hook or a chain to the cyl- 
inder head as shown in Figure 4. 


2. Align the hub of the clutch disc with the splines 
on the transmission input shaft, then move the 
engine into place against the transmission hous- 
ing. On tractors having live P.T.O, clutches, the 
P.T.O. shaft at the rear of the center housing 
should be turned slowly to engage the splines 
with the clutch discs. 


3. Secure the engine to the transmission with two 
bolts at each side of the housing. Install the 
muffler and outlet pipe in place on the manifold, 
see Figure 3. 


Series 600 through 801—General Purpose Tractors: 
Swing the axle support into place on the engine. 
Make certain that the radius rod is in place on the 
axle then install the four nuts that attach the front 
support to the engine, see Figure 2. Install the radius 
rod to axle attaching bolt. Connect the tie rod to the 
steering arm. 


Series 700 through 901—Row Crop Tractors: Carefully 
move the pedestal and side rail assembly into position 
and install pedestal to engine mounting nut finger 
tight. Instail the left side rail to transmission attach- 
ing bolts then tighten the pedestal to engine mounting 
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nut. Install the radiator and connect the drag link to 
the steering spindle arm, Connect the radiator upper 
and lower hoses. 


4. Install the remaining engine-to-transmission re- 
taining bolts. Remove.the engine lifting sling and 
the jack from under the transmission. 


5. Connect the oil pressure gauge line to the fitting 
on the right side of the cylinder block. Using 
new “O” rings, install the hydraulic pump and 
manifold on the engine. 


Series 700 through 901 {Row Crop) Tractors: Install 
the right side rail. 


6. Connect the water temperature gauge line to the 
engine. Connect the Proof-Meter cable to the 
hydraulic pump, see Figure 2. 


Diesel Engines: Loosen the battery rear support bolts 
and lower the tray into position, then tighten the 
bolts. Working through the opening in the battery 
tray, connect the throttle control rod between the 
injector pump and the bellcrank. Connect the rod 
from the throttle control lever arm to the bellcrank. 
Install the battery and connect the negative cable 
only. 


7. Position the wiring harness, see Figure 3, in the 
attaching clips on the cylinder block and connect 
the three wires to the generator. 


Gasoline Engine: Connect the choke control rod to 
the carburetor and the throttle rod to the bellcrank. 
Connect the primary wire to the ignition. coil. 


8. Position the starting motor on the engine rear 
cover plate and secure with three bolts, 


NOTE: Make sure the choke control rod 
bracket is in place when installing the start- 
ing motor inner attaching bolt (gasoline en- 
gine only). 


Connect the starting motor cable to the starting 
motor. 


9. Install a new oil filter or cartridge. 


10. On a tractor equipped with power steering, hold 
the pump and lines in place on the engine and 
install the two pump mounting bolts. Connect the 
two hydraulic lines to the steering gear (600 
through 801 Series). Connect the hydraulic line 
bracket to the valve cover with the attaching 
bolt, see Figure 2. 


11, Install the fan belt and adjust the generator to 
permit 4” deflection of the belt. 


12. Position the power steering drive belt over the 


crankshaft pulley and over the power “steering 
pump pulley. 


13. Place a piece of wood across the top of the bat- 
tery to prevent the fuel tank from accidentally 
contacting the battery posts, With .an: assistant, 
carefully lift the fuel tank and supports into place 
on the engine then install the nut:!and . lock 
_washer that secures the front support to the 
cylinder block. Instalf the four attaching bolts. 
Connect the fuel line to the fuel filter. Open the 
fuel shut-off valve. 

NOTE: If the engine is equipped with power 
steering, the right front fuel tank support bolt 
also connects: to the power steering pump 
bracket. 

If equipped with power steering, connect the 
power steering pump adjusting link to the pump. 
Adjust the turnbuckle to obtain 14” belt deflec- 
tion midway. between the. pulleys. 


Diesel Engine: 


a. Make certain that the fuel injection pump 
drive gear and the flywheel are properly posi- 
tioned as detailed in Chapter V. 


b. Position the fuel injection pump, fuel filter 
and pressure lines into place as an assembly. 
Install the two injection pump attaching nuts 
and washers. Install the fuel filter attaching 
bolts. : 


c. Carefully remove the caps from the injectors 
and pressure lines. Connect each: pressure ‘line 
to its respective injector. Connect the excess 
fuel line to the “T” connection in the cylinder 
head, Connect the other end’ of the excess fuel 
line to the fitting in the forward’end of the 
fuel tank. 


14. With an assistant, carefully lift the hood. into 
postion on the tractor. Install all of the attach- 
ing nuts, bolts and screws. Install the. grille. 
Connect the headlamp wiring. 


Select-O-Speed Tractors: Connect, the P.T.O. cable to 
the hood and install the P.T.O.-controf handle, see 
Figure 1. 


15. Fill the hydraulic system to the proper level. 
Fill the crankcase to the proper leve} sith. the 
recommended oil. Fill the cooling systern with 
water or the required anti-freeze. 


16. Start the engine and check for oil and. water 
leaks. 


Gasoline and LP-Gas Engines: Adjust the ignition 
timing and carburetor as required, 
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2. ENGINE REMOVAL AND INSTALLATION—SERIES 1801 


The removal procedure for the gasoline engine and diesel 
engine is very similar, Whenever a variation occurs, the 
procedure for both engines will be explained in the text. 


A. Removal 


1. Drain the coolant from the radiator, and cylinder 
block, the oil from the crankcase and the hy- 
draulic oil from the center housing. Disconnect 
the battery ground cable, the positive (negative 
on diesel models) battery cable. 


NOTE: Do not drain the hydraulic oil from 
the reservoir. 


2. Disconnect the headlamp wire from the bullet 
type connector located at the rear of the right 
hood panel and from the connector located in the 
hydraulic reservoir area at the front of the hood. 


3. Remove the six Phillips head screws, nuts, lock 
washers, flat washers and insulators from the 
front of the hood. Remove the Phillips head 
screws from the rear of the hood, Remove the 
bolts from the underside of the hood panels. 
Working through the hood opening, remove the 
nuts and lock washers that attach the hood to 
the top rear panel. With an assistant, carefully 
lift the hood from the tractor. 


4. Remove the air cleaner tube. Remove the air 
cleaner attaching bolts and the air cleaner. On 
diesel engines, remove the air cleaner tube only. 


_ 
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Figure 5—Left Side of Engine 


Remove the bolt that attaches the battery tray 
to the left side of the fuel tank rear support, see 
Figure 5. 


5. Remove the cotter pin and clevis pin that at- 
taches the adjusting link to the power steering 
pump. Remove the bolt that attaches the pump 
to the mounting bracket, Figure 6, then lay the 
pump to one side. Remove the nut and lock 
washer that attaches the power steering hose 
retaining bracket to the right front side of the 
cylinder block. 


6. Place a piece of wood over the top of the battery 
to prevent the fuel tank from accidentally con- 
tacting the battery terminals, Loosen the bolt at 
the right side of the fuel tank support. Remove 
the bolt and oil pressure gauge retaining clip 
from the right side of the rear support. Turn the 
fuel shut-off valve clockwise to close it. Discon- 
nect the fuel line from the filter. Disconnect the 
fuel gauge wire from the rear of the tank. Re- 
move the two bolts that attach the muffler outlet 
pipe support bracket to the left side of the fuel 
tank front support (gasoline engine only). Re- 
move the nut and lock washer that secures the 
fuel tank front support to the cylinder block, Dis- 
connect the excess fuel line from the forward 
bottom side of the fuel tank (diesel engine only). 
Remove the bolt and lock washer from the left 
side of each fuel tank support. With an assistant 
carefully lift the fuel tank and supports from the 
tractor. Remove the wood from the top of the 
battery. 


7. Place a pan under the oil filter, then remove the 
filter or cartridge. Disconnect the starting motor 
cable at the starting motor, Remove the three 
bolts and lock washers that attach the motor to 
the engine and remove the motor. 


Gasoline Engines: Disconnect the throttle rod from 
the accelerator pedal cross shaft. Disconnect the gov- 
ernor compensating rod spring from the governor lever 
and remove the assembly. Disconnect the choke rod 
from the carburetor. Unscrew the knob from the rod. 
Remove the choke rod. 


8. Disconnect the three wires from the generator, 
see Figure 5, 


Gasoline Engines Only: Disconnect the primary wire 
from the ignition coil, see Figure 6. Lift the wiring 
harness from the three retaining clips and place it to 
one side. 
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Figure 6—Top View of Engine 


9. Disconnect the radiator hoses from the water 
outlet and from the water pump. 


10. Disconnect the water temperature gauge tube 
from the right side of the cylinder block, see 
Figure 6. 


11. Remove the five right side rail bracket attach- 
ing bolts and remove the bracket. 


Tractor With Loader: 


a. Remove the three bolts and lock washers that 
attach the control valve to the control valve 
support, see Figure 7, Remove the two bolts 
and lock washers that attach the control valve 
support to the cylinder block. Remove the 
“U” clamp that attaches the support to the 
filter tube mounting bracket and remove the 
support. 


b. Remove the two bolts, nuts and lock washers 
that attach the right diagonal brace to the 
transmission and the loader frame. Manipu- 
late the brace to free it from the transmission. 
It is not necessary to remove the brace from 
the control handles. 


12. Place a drain pan below the hydraulic pump and 
manifold. Remove the five attaching bolts and 
washers from the pump and manifold. Carefully 
pry the hydraulic tubing away from the engine 
just enough to provide clearance for the hy- 
draulic pump and manifold. Disconnect the oil 
pressure gauge line from the fitting in the cylin- 
der block. t 
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Figure 7—Loader Control Valve and Hydraulic Lines 
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Tractor With Loader: Remove the left diagonal brace 
attaching bolts and lock washers, then remove the 
brace, see Figure 5. 


NOTE: If the tractor is equipped with a reversing 
transmission, remove the rear bolt and loosen the 
front bolt of the shift lever bracket. Then swing the 
bracket outward to provide clearance for removal 
of the diagonal brace inner bolt. 


Power Steering: Disconnect the actuator cable from 
the steering gear housing. Disconnect the cable hold- 
down bracket from the transmision and from the left 
frame side rail, see Figure 5. 


13. Remove the two nuts that attach the engine to 
the front support. 


Diesel Engine: Remove the battery and the battery 
support to gain access to the top two transmission-to- 
engine attaching bolts. Disconnect the fuel injection 
pump linkage at the bellcrank. 


14. Place a jack stand under each frame side rail. 
15. Remove the two step plates from the tractor. 


16. Place a jack under the transmission housing to 
support the weight. Remove the four fender and 
side rail attaching bolts. Disconnect the tail lamp 
wire from the bullet type connector on the left 
axle housing. Remove the fenders. 


17. Install an engine lifting fixture or chain on the 


Engine Lifting 
Fixture 6000-KAD 


Figure 8—Removing Engine From Tractor 


engine. Connect a chain hoist to the engine lift- 
ing fixture, 


18. Carefully roll the axle rearward approximately 
10”. 


19. Remove the remainder of the engine-to-transmis- 
sion attaching bolts. Carefully lift the engine 
away from the transmission as shown in Figure 8. 


20. Install the engine in an engine stand. 


B. Installation 


1. Remove the four bolts and washers that attach 
the pump drive coupling to the crankshaft pulley 
and remove the front half of the coupling. Slip 
the front half of the coupling onto the hydraulic 
pump shaft. 


2. Lower the engine into place and align the clutch 
splines with the transmission input shaft. Move 
the engine back against the transmission and 
install the two upper bolts and the lower bolt. 


NOTE: It may be necessary to rock the engine 
slightly to enter the input shaft in the clutch. 


3. Carefully roll the rear axle forward while guid- 
ing the two engine support studs into the rubber 
mounts in the support. Install the two engine 
support nuts and flat washers. 


4. Install the fenders. Install the frame side rail 
braces but do not tighten the attaching bolts. 
Install the rear fenders and tighten the attaching 
bolts. Tighten the side brace attaching bolts. 
Connect the tail lamp wire to the bullet type 
connector. Secure the wire to the brake cross 
shaft with the two retaining clips. 


5, Align the hydraulic pump coupling hub with the 
crankshaft and install the four bolts and washers. 


6. Install the two step plates. 


Power Steering: Connect the power steering actuator 
hold-down bracket with the two upper left running 
board attaching bolts at this time. 


Diesel Engine: Connect the fuel injection pump link- 
age to the bellcrank and install the battery tray and 
battery. 


NOTE: Do not connect the positive battery cable 
at this time. 
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Tractor With Loader: Install the left diagonal brace 
and secure with two bolts, lock washers and nuts. 


Reversing Transmission: Secure the shift lever bracket 
to the transmission, see Figure 5. 


7. Connect the oil pressure gauge line to the fitting 
in the left side of the cylinder block. Place two 
new “OQ” rings on the hydraulic pump manifold 
mating surface on the transmission and a new 
gasket on the cylinder block. Position the hy- 
draulic pump and manifold in place and secure 
with five bolts and washers. 


NOTE: It may be necessary to pry the hydraulic 
lines away from the engine to provide clearance 
for the pump and manifold. 


Tractor With Loader: 


a.Secure the right diagonal brace with two 
bolts, lock washers and nuts. 


b. Secure the control valve support to the lower 
end of the cylinder block with bolts, lock 
washers and nuts. Secure the control valve to 
the support with three bolts and lock washers. 
Connect the filter tube mounting bracket to 
the support with the “U” clamp, 


8. Place the bushing over the temperature gauge 
heat bulb and connect the bulb to the cylinder 
block. 


9. Connect the radiator lower hose to the water 
pump and the upper hose to the water outlet 
connection. 


10. Connect the wiring harness to the generator. 


Gasoline Engine: Connect the primary wire to the 
ignition coil. Place the wiring harness in the three 
retaining clips on the cylinder block. 


11. Working from the front side of the reversing 
transmission shift lever bracket, insert the 
threaded end of the choke rod through the 
bracket and install the knob. 


Gasoline Engine: Connect the choke rod to the car- 
buretor. 


12. Place a piece of wood over the top of the bat- 
tery to prevent the fuel tank from accidentally 
contacting the battery terminals. With an assist- 


ant, carefully position the fuel tank ‘and sup~ 
ports in place on the engine. Install and tighten 
the nut and lock washer that attaches the fuel 
tank front support to the cylinder block. Install 
and tighten the four fuel tank support mounting 
bolts, nuts and lock washers. Make certain that 
the oil pressure gauge tube retaining clip is in 
place on the right rear bolt. Connect the fuel 
line to the filter. 


Diese! Engine: Connect the excess fuel line to the bot- 
tom forward end of the tank. 


Turn the fuel shut-off valve counterclockwise to open 
the valve. Remove the wood from the battery. 


13. Attach the muffler outlet pipe support to the 
fuel tank support with two bolts and lock wash- 
ers. Attach the battery support to the fuel tank 
support with a bolt, lock washer and nut, see 
Figure 5. 


Power Steering: Connect the power steering pump to 
the mounting bracket with a bolt and lock washer. 
Connect the belt to the pump and connect the adjust- 
ing link with a clevis pin and cotter pin. Adjust the 
link to obtain %” deflection of the belt midway be- 
tween the pulleys. Attach the power steering hose 
retaining bracket to the right front side of the cylin- 
der block with a nut and lock washer. 


14. Install the air cleaner and air cleaner tube. 


NOTE: If the tractor is equipped with a diesel 
engine, the air cleaner should be in place mak- 
ing it necessary only to install the tube or the 
pre-cleaner stack. a 


15. Position each hood panel in place-.on the tractor 
and install the attaching insulators, bolts, flat 
washers, lock washers, nuts and screws. Connect 
the headlamps to the bullet type connector at 
the front of the hood and at the cqnnector lo- 
cated near the right rear side: of the hood. 


16. Connect the cable to the battery. 
tor with coolant. Fill the crankcase’ 
level with the recommended oil. | 
draulic system to the proper leve! with the rec- 
ommended oil. 


17. Start the engine and check for leaks. 


Gasoline Engine: Adjust the ignition timing, and car- 
buretor as required. 
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3. CYLINDER HEAD AND VALVES 


The cylinder head assembly consists of the rocker 
arm mechanism, valves, springs, and valve guides. 


The procedures below cover the removal, disassem- 
bly, cleaning, inspection, repair and assembly of the 
cylinder head and valves. 


A. Cylinder Head Removal 


1, Remove the hood. Drain the coolant from the 
radiator and cylinder block. 


2. Remove the fuel tank and fuel tank support 
brackets, 


3. Disconnect the muffler from the exhaust mani- 
fold. 


Gasoline Engine: Disconnect the choke rod and accel- 
erator rod from the carburetor. 


Gasoline or L P-Gas Engine: Disconnect the fuel line 
from the fuel filter or carburetor. Disconnect the 
spark plug wires at the plugs. 


CAUTION: Refer to Chapter VI, Section 6 before 
attempting the removal of an LP-Gas fuel tank. 


Diesel Engine: Remove the air cleaner tube. Discon- 
nect the manifold heater wires at the manifold heaters. 


4. Remove the nuts and washers that attach the 
intake and exhaust manifold to the cylinder 
block, Remove the manifold. 


NOTE: On diesel engines, the intake manifold 
is separate from the exhaust manifold. 


Figure 9—Removing Rocker Arm Oil Inlet Line 


5. Disconnect the water temperature gauge from 
the cylinder head. Remove the radiator upper 
hose. 


6. Disconnect the adjusting link from the power 
steering pump. Remove the bolts that attach the 
pump to the cylinder head and the water outlet 
elbow. 


7. Remove the rocker arm cover and gasket. 


~ 


Loosen the rocker arm support attaching bolts 
evenly and alternately until all tension has been 
relieved then remove the bolts and washers, 


9, Remove the rocker arm oil inlet line from the 
cylinder block as shown in Figure 9, Lift the oil 
inlet and outlet lines from the rocker arm sup- 
ports. Lift the rocker arm assembly from the 
cylinder head. Lift the push rods out of the cyl- 
inder head, and place in a numbered rack so 
that they may be reinstalled in their respective 
position. 


Diesel Engines: 


a. Disconnect the excess fuel line at the tee con- 
nection, Figure 10. Remove the four bolts that 
attach the excess fuel line to the injectors and 
remove the line. 


b, Remove all dirt from the fuel injector pres- 
sure line connections, Disconnect the pressure 
line at each injector. Cap off the exposed ends 
of the injectors and the lines to prevent the 
entry of dirt. 


c. Remove the two attaching bolts from each in- 
jector. Attach Injector Lifting Bar, ELADDN- 
17098 to the injectors as shown in Figure 11. 
Make sure the legs of the tool bear against 
the cylinder head rather than the rubber in- 
jector seal, Remove the fuel injectors and the 
injector seat washers from the cylinder head. 


d. Remove the two bolts and lockwashers that 
attach the fuel filter to the cylinder head. 


10. Remove the bolts that attach the cylinder head 
to cylinder block. Carefully lift the cylinder head 
from the block. 


NOTE: If available, use Cylinder Head Over- 
haul Fixtures, 6085-F. 
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Cover Removed 
B. Cylinder Head Disassembly spacer from each valve. Lift the valves from the 


head and place them in a numbered rack so that 


1. Remove the two bolts and lockwashers that they can be installed in their respective guides. 


attach the water outlet elbow to the cylinder 


head. Remove the elbow and thermostat. NOTE: Exhaust valves are provided with a 
‘ - cap and do not have a sleeve. Spacers are used 
2. Prior to removing the valves, clean all carbon originally only under the exhaust valve springs 


deposits from the combustion chambers. Posi- 
tion Valve Spring Compressor 6513-EE over the 


on diesel engines. 


valve and spring as shown in Figure 12 and com- 3. Remove the cotter pin, flat washers and spring 
press the valve spring. Remove the two valve washer from each end of the rocker shaft, Fig- 
spring retainer locks, sleeve, retainer, spring and ure 13. 


NOTE: Diesel engines do not have the flat 
washers and spring washer. 


Remove the rocker arms and rocker arm locat- 


Valve Spring 
Compressor-6513-EE 


Injector Lifting Bar ELADDN-17098 
Fi 


Figure 11—Removing Fuel Injectors Figure 12—Removing Valve Spring Retainer Locks 
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Figure 13—Rocker Shaft Assemblies 


ing springs from the shaft. Drill a hole through a same width blade at the I. D. of the washer. Tap the 
plug in the end of the rocker arm shaft. Insert screwdriver so that the blade bites into the washer, 
a rod through the hole that is long enough to con- then twist the screwdriver to free the washer, Clean 
tact the opposite plug then drive the plug out of all carbon and dirt from the injector bores. 

the shaft. Drive the remaining plug out of the 


Diesel Engines: 

abate: Soak the head gasket surface with paint remover to 
NOTE: Diesel engines are provided with a 
rocker arm spacer on each side of No. 2,3 and 
4 rocker shaft supports, Figure 13. The nar- 


rower spacers are used at support No, 3. 


C. Cleaning 


Straight Edge 


Gasoline Engines: 


Remove all grit, dirt and grease from the cylinder 
head with cleaning solvent. Scrape any carbon that 
was not previously removed with a scraper. Clean 
the valve guides with a valve guide cleaning tool. 
Scrape all gasket surfaces clean. 


Diesel Engines: 


Remove any injector washers that remained in the JeN2 


bores with a screwdriver that has approximately the Figure 14—Checking Cylinder Head Flatness 
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VALVE SEAT 


Figure 15—Measuring Valve Seat Width 


loosen the gasket material. Carefully scrape the gasket 
from the head, applying the paint remover as re- 
quired. 


CAUTION: Do not allow paint remover to contact 
the body or clothing. 


Clean all carbon and dirt from the valves with a 
mechanical wire brush. Clean all sludge and dirt from 
inside the rocker shaft. Discard all old gaskets and 
seals. 


D. Inspection 


1. Inspect the cylinder head for being cracked, 
nicked or burred on the gasket surfaces, Replace 
the head if it is cracked. Remove all burrs or 
nicks with an oil stone. With a straight edge and 
thickness gauge, check the flatness of the cylin- 
der head as shown in Figure 14. Specifications 
for flatness are 0.005 inch maximum overall or 
0.003 inch in any 5 inches, Check the exhaust 
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Fiqure 16—Checking Valve Seat Concentricity 
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Figure 17—Measuring Inside Diameter of Valve Guides 


valve seat inserts for cracks, looseness or exces- 
sive wear. Replace the inserts if any of these 
conditions exist. Check the width and concen- 
tricity of the valve seat, Figures 15 and 16. Re 
place the seats if they are pitted, if they are 
wider than 0.110 inch, or if the runout exceeds 
0.0015.” Measure the inside diameter of the 
valve guides with a telescope gauge as shown 
in figure 17. If the diameter of the guides ex- 
ceeds 0.345”, replace them. Check the core hole 
plugs in the cylinder head for leakage. Replace 
plugs that show evidence of leakage. 


. Discard burned, cracked or warped valves that 


show any evidence of heat checks on the face of 
the valve, or that have a head margin of less 
than 145” after being refaced, Figure 18. Reface 
all valves, 


. Discard valve springs that show evidence of rust. 


Check each valve spring for squareness as shown 
in Figure 19. Discard valve springs ‘that are in 
excess of 4,” of being square. Check the spring 
tension as shown in Figure 20. Each spring 
should exert a pressure of 54-62 lbs. when com- 
pressed to a length of 1.82” or 124-140 Ibs. 
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Figure 18—Critical Valve Tolerances 
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Figure 19—Checking Valve Spring Squareness 


when compressed to 1.505”. If the spring pres- 
sure is 7 or more lbs.. below specifications, re- 
place the spring. 


NOTE: Never immerse valve springs in a caus- 
tic cleaning solution as it may remove the pro- 
tective coating and cause them to rust. 


Check the rocker arm to shaft clearance with a 
micrometer and a telescope gauge. If the clear- 
ance exceeds 0.007”, replace the defective parts. 
Inspect the pad end of the rocker arm for rough- 
ness or grooves. Replace the rocker arms if these 
conditions exist. Inspect the rocker arm adjust- 
ing screws and the push rod end of the rocker 
arms for stripped or worn threads, and the ball 
end of the adjusting screw for nicks, scratches, 
or excessive wear. Inspect rocker arm locating 
springs and oil tubes for breaks or other damage. 


E. Repair 


1, Place the cylinder head on the bench with the 


gasket surface facing downward and blocked up 
approximately 2’ from the bench. Drive the 
valve guides out of the head with Valve Guide 
Remover 6510-AF as shown in Figure 21. Place 
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T-17 
Figure 20—Checking Valve Spring Tension 


the new valve guide in position and slip the 
Adapter of 6510-AF over the guide. Drive the 
guide into the cylinder head until the Driver 
bottoms on the Adapter. 


Carefully remove the defective exhaust valve 
seat inserts with a tool that will not damage the 
insert bore. Clean the valve insert bore thor- 
oughly. Place the new valve seat inserts on dry 
ice and allow them to chill for approximately 20 
minutes, then drive them into place with Step 
Plate 630-5 from Tool Set FT48. Reface the 
valve seat insert as detailed in sub-paragraph 4 
below. 


NOTE: 144 cu. in. engines are not provided 
with valve seat inserts. 


. The valve refacing operation should be closely 


coordinated with the valve seat refacing opera- 
tion so the finished angle of the valve is 1° more 
than the valve seat to provide an interference 
angle for better seating, Figure 22. Be sure that 
the refacer grinding wheel is properly dressed 
and the valve is set at 46° to the wheel, Figure 
22. Remove only enough stock to clean up the 
pits and grooves. Check the edge of the valve 
head; if less than %45 margin as shown in Fig- 
ure 18, replace the valve. Grind off all groove or 
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score marks from the end of the valve stem, then 
chamfer the sharp edge slightly. 


NOTE: Do not remove more than 0.010” 
from the end of the valve stem. 


Position the valve spring retainer and valve re- 
tainer Iocks on the exhaust valve stem as shown 
in Figure 23. Exert pressure against the valve 
spring retainer to seat the locks against the valve 
stem. Install the rotating cap on the end of the 
valve stem and press firmly on the cap while 
exerting pressure on the spring retainer. If no 
movement is felt at the retainer, the cap is seat- 
ing at the valve. Remove enough stock from the 
end of the valve stem to obtain a clearance of 
0,002-0.004 inch between the cap and stem, Fig- 
ure 23. Keep each rotating cap with its respec- 
tive valve after the correct clearance has been 
established. 


. Insert the seat refacing pilot into the valve guide 


and expand the pilot until it fits tightly. Make 


VALVE FACE 46° 


VALVE SEAT 45° 


INTERFERENCE ANGLE ON INTAKE AND 
EXHAUST VALVES-1 DEGREE 


Figure 22—Interference Angle on Valve Face 


0.002" 
0.004" 


VALVE SPRING RETAINER 


EXHAUST VALVE STEM 


Figure 23—Exhaust Valve Stem fo Cap Clearance 


certain that the stone is dressed to a 45° angle 
and is of the correct grit. 


NOTE: The stone must be dressed frequently 
to assure correct grinding of all valve seats. 


Grind the seat, as shown in Figure 24, only 
enough to remove all pits and grooves or to 
eliminate an out of round condition. After refac- 
ing, if the seat exceeds the width shown in Fig- 
ure 25, it must be narrowed. Remove enough 
stock from the top of the seat (lower the seat) 
with a 60° stone and enough from the bottom 
with a 30° stone (raise the seat) to make the 
width within specifications, Figure 25. Check 
the valve seat concentricity after the refacing 
operation. 


The finished valve seat should contact the ap- 
proximate center of the valve face circumference. 
To determine where the valve seat contacts the 
face, coat the seat with prussian blue, then set 
the valve in place. If the blue is transferred to 
the center of the valve face, the seat contact is 
satisfactory. If the blue is transferred to the top 
edge of the valve face, lower the valve seat. If 
the blue is transferred to the bottom edge of the 
valve face, raise the valve seat. 


F. Cylinder Head Assembly 


1, 


2. 


3. 


Lubricate all moving parts with engine oil prior 
to assembly. 


Apply sealer to two new rocker shaft plugs and 
install them in the shaft with a driver. Make 
sure that they are only in the shaft far enough 
to permit installation of the cotter pin. 


Assemble the rocker arms, springs and brackets 
in the sequence shown in Figure 13. 
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Valve Seat 
Grinding Tool 


— 


Figure 24—Grinding Valve Seats 


NOTE: Diesel engines use six spacers to locate 
the rocker arms. Make certain that the two 
narrower spacers are installed at No. 3 sup- 
port and the wider spacers are at No. 2 and 4 
supports, Figure 13. 


4. Position a spring washer between two flat wash- 


.060-.090 INCH (INTAKE) 
.090-.110 INCH (EXHAUST) 


VALVE FACE EQUAL ON BOTH SIDES 
OF SEAT AFTER GRINDING 


Figure 25—Valve Seat Width 


1; 


SLEEVE 


RETAINER 
T-121 


Figure 26—Intake Valve Assembly 


ers and position them on each end of the shaft. 
Secure the washers in place with cotter pins. 


NOTE: Diesel engines are not provided with 
washers. Use only the cotter pins to retain the 
rocker arms. 


Insert each valve in the guide from which it was 
removed. Position a new valve seal over each 
intake valve and guide. 


Install the valve springs over the valve guides 
making sure the close wound coils are contacting 
the head. 


NOTE: Place a valve spring spacer under each 
exhaust valve spring on diesel engines. 


Install the spring retainer sleeve as shown in 
Figure 26 on the intake valves. Install the spring 
retainer as shown in Figure 27, on the exhaust 
valves. Compress the spring with Valve Spring 
Compressor 6513-EE and install the valve locks, 
Figure 12. 


Place the rotating cap that was previously select- 
ed on its respective valve (exhaust only). 


Install the thermostat, water outlet elbow, and 
new gasket on the cylinder head. 


G. Cylinder Head Installation 


Place a new head gasket on the cylinder block 
then carefully position the cylinder head on the 
gasket. Install the cylinder head attaching bolts 
finger tight. If Cylinder Head Overhaul Fixtures 
6085-F were used, remove them at this time. 


SPRING 


SPACER (DIESEL ONLY) 


Figure 27—Exhaust Valve Assembly 
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VALVE ARRANGEMENT CHART 


Valves Open Valves to be Checked 


TIGHTEN ROCKER ARM SHAFT BOLTS 45-50 FT. LBS. TORQUE 


#1 Cyl. Exhaust & 3Cyl. Intake $2 Cyl. Intake & 4 Cyl. Exhaust 
#1 Cyl. Intake & 2 Cyl. Exhaust $3 Cyl. Exhaust & 4 Cyl. Intake 
#2 Cyl. Intake & 4Cyl. Exhaust #1 Cyl. Exhaust & 3 Cyl. Intake 


TIGHTEN CYLINDER HEAD BOLTS 65-70 FT. LBS. TORQUE 


1-240 #3 Cyl. Exhaust & 4 Cyl. Intake $1 Cyl. Intake & 2 Cyl. Exhaust 
Figure 28—Cylinder Head Tightening Sequence 
(Gasoline Engines) Figure 30—Valve Initial Adjustment Chart 

2. Tighten the cylinder head bolts in the proper 7. Refer to Figure 30 and make an initial valve 

sequence and to the specified torque shown in adjustment as indicated in the chart. 
Figures 28 and 29. 8. Install the intake and exhaust manifold and new 
Diesel Engines: gaskets. Connect the muffler to the exhaust mani- 

a. Install the four fuel injectors with new seat fold using a new gasket. 

washers in the cylinder head. Torque the attach- 9. Connect the temperature gauge to the cylinder 


ing bolts to 15-18 ft. ibs. DO NOT USE A 
HAMMER TO SEAT THE INJECTORS. 
b. Install the excess fuel line and fuel injector lines. 
c. Install the fuel filter on the cylinder head. 


head. 


10. Install the fuel tank. Install the air cleaner and 
tube. Install the hood. 


Gasoline Engines: 11. Install coolant in the radiator. 
a, Install the spark plugs with new gaskets in the 12. Start the engine and allow it to run until it 
cylinder head. reaches normal operating temperature. 
b. Connect the spark plug wires to their respective 13. Adjust the tappets to 0.014-0.016 inch clearance 
plugs. The firing order is 1-2-4-3. as shown in Figure 31 while the engine is run- 
3. Install the push rods with the cupped end up- ning at idle speed. 
ward. 


NOTE: Later model engines have a self-lock- 
ing adjustment screw, while the earlier models 
have an adjustment screw and lock nut. 


4. Position the rocker arm in place on the cylinder 
head. 

5. Install a new “O” ring on the oil inlet line. In- 
stall the inlet line in the cylinder block and 
rocker arm making sure it is free of the valve 
mechanism. 

6. Install the rocker arm attaching bolts finger tight 
making sure that the ball end of the rocker arm 
adjusting screws are seated in the cupped end of 
the push rods. Tighten the rocker arm attaching 
bolts evenly and alternately to 45-55 ft. Ibs. 
torque. 


14. Install the rocker arm cover and new. gasket. 
Tighten the cover nuts to 20-30 in. Ibs.. torque. 


TIGHTEN ROCKER ARM BOLTS 45-55 FT. LBS. TORQUE 


TIGHTEN CYLINDER HEAD BOLTS 100-105 FT. LBS. TORQUE 


T-241 


Figure 29—Cylinder Head Tightening Sequence (Diesel) Figure 31—Adjusting Valve Tappet Clearance 
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4. OIL PAN, OIL PUMP AND OIL FILTER 


The lubricating system used in all model Ford Trac- 
tor engines is shown in Figure 32. Oil is picked up from 
the sump by means of the oil pump and is pumped 
through the full flow oil filter. After leaving the filter, 
the oil moves through a drilled passage into the main 
oil gallery which extends the length of the cylinder 
block. The oil then flows under pressure to the main 
bearing journals, and through drilled passages in the 
crankshaft, to the connecting rod bearings. Oil also 
flows under pressure from the oil gallery to the cam- 
shaft bearing bosses. The camshaft is drilled at the 
center boss, so that each revolution of the camshaft 
lines up a set of holes allowing a spurt of oil to be 
pumped to the rocker arm shaft. Oil then fills the rocker 
arm shaft to lubricate the rocker arms. Oil dripping 
from the rocker shaft lubricates the valve stems, drains 
down through the push rod bores lubricating the tap- 
pets as shown in inset “A”, Figure 32. The camshaft 
lobes, cylinder walls, and piston pins are lubricated by 
an oil spray from a spurt hole in the connecting rods as 
shown in inset “B”, Figure 32. The camshaft gears and 
governor receive oil through a small metering hole as 
shown in inset “C”, Figure 32. 


NOTE: The governor is an integral part of the fuel 
injection pump on diesel engines and therefore is 
not in the timing gear cover, as in the gasoline 
engines. 


Crankshaft ventilation is accomplished by an expel- 
ling breather on the right side of the rocker shaft cover 
and an additional intake that is incorporated in the oil 
filler cap. 


OIL PAN 


A. Removal 


J. Place a drain pan under the oil pan drain plug 
and remove the plug. 


2, Remove the bolts that attach the pan to the cyl- 
inder block and remove the pan. 


B. Inspection 


1. Scrape all dirt and metal particles from the in- 
side of pan. Scrape all gasket material from the 
mounting surface. Wash the pan in cleaning sol- 
vent and dry with a clean rag, 


2. Inspect the pan for cracks, holes, damaged drain. 
plug threads or damaged mounting surface. Re- 
pair all damage or replace the pan. 


3. Clean the oil pan drain plug and screen thor- 
oughly in cleaning solvent. 


C. Installation 
1. Apply a thin film of heavy grease to the oil pan 
mounting surface. Place a new gasket on the pan 
mounting surface, 


2. Hold the pan in place on the cylinder block, then 
install the attaching bolts. 

3. Place a new gasket on the oil pan drain plug and 
install the plug in the pan. 

4. Fill the crankcase to the proper level with the 
specified grade of oil. 
NOTE: It is recommended that the oil filter 
or cartridge be changed after the pan has been 
cleaned. 


5. Start the engine and check for oil leaks. 


OIL PUMP 


A gear type oil pump is used on all model Ford Trac- 
tor engines. The pump is mounted on the right forward 
side of the engine inside the crankcase. The pump is 
driven by the distributor (gasoline) or fuel injection 
pump drive gear (diesel) through a short hexagon 
shaft. The oil pressure relief valve is incorporated in 
the pump body. The pump capacity is 3.5 gpm at 1400 
engine rpm. 


A. Oil Pump Removal 
1. Remove the oil pan. 
2. Remove the distributor or fuel injection pump. 


3. Disconnect the oil filter inlet tube from the oil 
pump and the cylinder block, and remove the 
tube, gasket and seal. 


4. Remove the two nuts and lockwashers that at- 
tach the pump to the cylinder block. Hold the 
pump, then pry the two tapered bolts out of the 
pump and cylinder block. Remove the pump and 
inlet tube as an assembly. 


B. Oil Pump Disassembly 

1. Remove the two bolts and washers that attach 
the oil inlet tube to the pump. Lift the tube, 
gasket, oil pump cover and cover gasket from the 
housing, Figure 33. 

2. Lift the pump drive gear and shaft assembly and 
the driven gear out of the pump housing. 

3. Remove the oil pump relief valve plug, the re- 
lief valve spring and the relief valve from the 
housing. 

4, Clean all parts thoroughly in cleaning solvent 
and dry with compressed air. 
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Figure 32—Engine Lubrication 
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INTERMEDIATE SHAFT HOLLOW HEAD BOLT 


MOUNTING “= PLUNGER 
p 


HOUSING: 


| 


SPRING 


ORIVE GEAR 


DRIVEN GEAR 


@~<——— SEAL 
NUT 


COVER GASKET" 


Oll PUMP SCREEN COVER 


INLET TUBE 


LOCKWASHER 


BOLT 


Figure 33—Oil Pump Disassembled 


C. Inspection pressed to 1.56”. If the spring is not within these 


1. Check the mating surface of the pump cover for specifications replace it, 
wear. If the pump cover is visibly worn, scored, : i ; 
or damaged, replace it. 


2. Check the pump housing for scores, cracks or 
damage and replace as necessary. 


3. Check the gears for being chipped, broken or ee , OIL PUMP 
“worn and replace as necessary. 


4. Place the gears in the housing as shown in Figure 
34. Place a straight edge on the pump body 
across the gears, then check the clearance with 
a feeler gauge. If the clearance exceeds 0.004”, 
replace the gears and/or housing. 


5. Check the clearance between the gear teeth and 
housing. If the clearance exceeds 0.005”, replace 
the gears and/or housing. 


6. Check the pressure relief valve spring tension. 


The pressure should be 9.76-9.84 Ibs. when com- Figure 34—Checking Oil Pump for Wear 
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D. Assembly of Oil Pump 

1. Oil all parts with engine oil. 

Install the pump relief valve plunger, spring and 
plug in the oil pump housing, Figure 33. 

3. Position the drive gear and shaft and the driven 
gear in the oil pump housing. 

4. Install a new cover gasket and place the cover 
and the oil inlet tube on the housing. Install the 
two attaching bolts and lock washers. 

5, Turn the drive gear shaft by hand to make cer- 
tain that it turns freely. 


E. Oil Pump Installation 

1. Coat the pump housing to crankcase mounting 
surface with a light film of grease and position 
a new gasket on the housing. 

2. Secure the oil pump to the crankcase with two 
hollow head bolts, nuts, and lock washers. 
NOTE: The hollow head bolts are of special 
design having tapered shoulders. The bolt 
heads must be on the outside of the crankcase. 

3. Connect the oil outlet line to the pump and cyl- 
inder block. 

4. Install the oil pan. 

Install the distributor or fuel injection pump. 


a 


6. Fill the crankcase to the proper level with the 
recommended oil, Start the engine and check for 
leaks. 


F. Oil Pump Pressure Check 


The engine oil pressure gauge indicates the pres- 
sure of the oil flowing to the bearings, but does not 
show the amount of oil in the crankcase. Oil in the 
crankcase can become dangerously low and pressure 
will still show on the gauge. Low oil pressure may be 
caused by a clogged oil pump screen, damaged oil 
pump, defective oil pressure relief valve, gauge, or 
worn bearings. 

1. Disconnect the gauge pressure line at the gauge 
and connect a master gauge in its place. 


BOLT AND VALVE t 
ASSEMBLY FILTER ELEMENT KIT 


RETAINER INSERT 


2 io \ 
GASKET 
Olk FILTER COVER GASKET 
RETAINING SPRING GASKET 


1-128 


Figure 35—Early Type Oil Filter—Disassembled 


GASKET — gay 


THREADED CONNECTOR 
T-129 


Figure 36—Later Type (Throw-Away) Oil Filter— 
Disassembled 


2. After the engine has reached normal. operating 
temperature, the oil pressure gauge should read 
approximately 40-45 psi.at 1400 rpm, and not 
less than 8 to 10 psi at engine idle speed (475 
rpm). Oil is thick when cold, therefore, oil pres- 
sure will be higher than normal when the engine 
is cold. 

3. As the engine speed increases, the oil pressure 
will increase until the relief valve opens, and 
decreases when engine speed is decreased. Ex- 
tremely low oil pressure at engine idle speed 
(475 rpm) is generally caused by worn bearings 
or oil pump gears. 


OIL FILTER 


There are two different type oil filters used on Ford 
Tractor engines. One type consists of a cover, filter 
element, center bolt and relief valve and the attaching 
parts and gaskets, Figure 35. The other consists of a 
mounting insert, adapter, gasket and oil filter, Figure 
36. The later type (Throw-Away) contains the: relief 
valve in the filter, whereas the relief valve was in the 
center bolt on the earlier type. val 

Both filters are of the full flow type, meaning that all 
of the oil in the crankcase must flow through..the filter, 
before entering the engine lubrication system. * 

When the filter is operating properly, oil flows through: 
the filter into the hollow tube or center bolt then into 
the main oil gallery. Under this condition, the pressure 
at both ends of the bypass valve is equal, and the valve 
is closed. When the filter becomes clogged, pressure in 
the tube at the bottom of the valve becomes. lower than 
at the top of the valve. When the pressure differential 
equals 7 psi, the valve opens, permitting-the unfiltered 
oil to flow through the bypass valve and into ‘the main 
oil gallery. q 


A. Oil Filter Removal 


i. Place a pan under the filter to catch the small 
amount of oil that will drip down, then remove 
the center bolt and pull the filter away from the 
engine. 
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2. Remove the filter element, gaskets and spring. 
Discard the dirty element and gaskets and wash 
the housing, center bolt and spring in solvent. 
If the engine is equipped with a throw-away 
type filter, turn the filter counterclockwise until 
free of the mounting insert and remove the filter. 


3. Clean all mounting surfaces thoroughly, 


B. Oil Filter Installation 


The oil filter used on row crop tractors is shorter 
than the one used on four wheel tractors, therefore, 
the cover and element are not interchangeable, The 
one throw-away type filter fits all model tractors 
equipped with a CPN-6882-A conversion kit, The 
following chart shows the element and cover part 
numbers for each type of tractor: 


Tractor Element Cover 
4 Wheel C.P.N, 6731 6737 
Row Crop FP.N. 6731 6715 

1. Always use new gaskets when assembling the oil 

filter. 


2. Assemble the filter for the four wheel tractors in 

the sequence shown in Figure 35. Assembly is 
the same for the row crop tractors, except that 
the bolt head is welded to the cover, making it 
one assembly. 
IMPORTANT: Use only one gasket between 
the spring seat and the filter element. The use 
of more than one gasket may result in restric- 
tion of the bypass port. 

3. Install the filter on the engine and tighten the 
center bolt to 20-50 ft. Ibs. torque. If the engine 
is equipped with the throw-away type filter, turn 
the filter onto the mounting insert until the seal 


13/16" BUSHING 
3/4" . 16 x 3" BOLT 


Figure 37—Removing Insert from Cylinder Block 


contacts the adapter then turn it one additional 
half turn, 

4. Start the engine and check for oil leaks. Check 
the oil level and add as necessary to bring the 
level to the “FULL” mark on the dipstick. 


C. Throw-Away Type Oil Filter Conversion 

Kit Installation 

To convert from the early type oil filter to a throw- 
away type filter, proceed as follows: 

1. Place a drain pan on the floor below the oil filter 
area, 

2. Remove the center bolt and valve assembly, 
cover and element, Figure 35. 

3. Place a 134,” bushing or washer on a 34” —16 
x 3” bolt and nut as shown in Figure 37, Thread 
the bolt into the insert in the cylinder block. 
Tighten the nut on the %4” bolt to seat the bush- 
ing against the insert. Turn the bolt counter- 
clockwise to remove the insert from the cylinder 
block, Figure 37. 

NOTE: If the insert is provided with a hex 
head, remove it with a 114" socket wrench. 

4. Clean the filter gasket area thoroughly. 

5. Install the new large gasket, Figure 36, in the 
recess in the cylinder block. Hold the adapter 
against the gasket with the slot at the “TOP” 
and install the threaded connector as shown in 
Figure 38. Tighten the connector enough to seal 
the adapter to the cylinder block. 

6. Thread the oil filter onto the connector until the 
filter seal contacts the adapter, then turn the 
filter an additional half turn. 

IMPORTANT: Do not overtighten the filter. 

7. Start engine and check filter for oil leaks. 

8. Check the engine oil level and add oil as neces- 
sary. 

9. Remove the drain pan from under the tractor. 


Figure 38—Connector and Adaptor Installed 
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5. CONNECTING ROD, BEARINGS, PISTONS, 
RINGS AND CYLINDER BLOCK 


This section outlines the removal, inspection and in- 
stallation procedures for connecting rods, pistons and 
pins. Complete data is given on the fitting of connecting 
rod bearings and the fitting of new rings, pistons and 
preparing the cylinder block for oversize pistons. 


PISTON AND CONNECTING ROD 
ASSEMBLY 


A. Removal 


1, Remove the cylinder head and the oil pan from 
the engine. 


2. Remove the ridge from the top of each cylinder 
with Cylinder Ridge Reamer 6011-E, see Fig- 
ure 39, 


NOTE: Do not attempt to remove a piston and 
connecting rod from the cylinder without 
first removing the ridge. Forcing the pistons 
past the ridge may break the lands on the 
pistons. 


3. Remove the oil pump from the engine. If the 
engine is equipped with a balancer, remove it 
from the crankcase. 


4. Turn the crankshaft until a piston is at the bot- 
tom of the stroke, then remove the nuts from the 
connecting rod bolts. Lift the rod bearing cap 


a Cyli Ridge! y 
Reomer-6011-E Y Pilot Adj g Screw T-143 


Figure 39—Removing Ridge From Cylinder 


Cleaner LM-6110 
@ 


SC SET Sa) 2 
Piston Ring Remover 6149-9-134 cu. in engine 


Figure 40—Removing Piston Rings 


from the rod and push the rod and piston assem- 
bly out of the top of the cylinder with the handle 
end of a hammer. Do not scratch the crankpin 
or the cylinder wall when removing the piston 
and rod. Repeat this procedure for each piston 
assembly. 


NOTE: Keep the connecting rod bearing caps 
and bearings with their respective rods. 


. Remove the piston rings from the pistons with 
Piston Ring Expander 6149-9 for gasoline or 
LP-Gas engines or N-630 for diesel engines, see 
Figure 40. 


Piston Ring 
Groove 


Figure 41—Cleaning Piston Ring Grooves 
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B. Cleaning Connecting Rod Bearings: 

Clean the piston ring grooves with Piston Ring 1, Replace bearing inserts that are scored, have the 
Groove Cleaner, LM-6110, Figure 41. Clean all the overlay wiped out, show fatigue failure, or that 
passages in solvent (do not use caustic cleaning solu- are badly scratched as shown in Figure 42. 
tion) then clean the rod bore and the back of the 2. If the bearings appear to be serviceable, they 
connecting rod bearings thoroughly. Dry the parts will have to be checked for clearance when in- 
with compressed air. stalling the rods in the engine. If the clearance 


exceeds the specified limits (see section 11, page 


C. Disassembly 54) the bearing must be replaced. Connecting 


1. Mark each piston to make sure that it will be rod bearing inserts are available in 0.001’- 
assembled on the rod from which it was re- 0.002”-0.010” and 0.020” undersize. 
moved. Remove the piston pin retainer from 
each side of the piston. Pistons: 

2. Drive the pin out of the piston with Bushing 1. Inspect pistons for fractures at the ring lands, 
Driver Set 818. skirts and pin bosses. Check for wear at the ring 


lands by using new rings and a feeler gauge as 


D. Inspection shown in Figure 43. The rings should have the 
Connecting Rods: following clearance: 


1. Connecting rod bolts or nuts with damaged 


threads, and rods with deep nicks, signs of frac- een, Buds wen. nate | Ritig Side Clearance 
tures, scored bores, or bores out of round more 


than 0.002”, should be replaced. Top Compression ) Go ojine _0.0020-0.0035 In, 
: s . 2nd Compression Engi 0.0020-0.0035 In. 
2. Use a new piston pin to check the piston pin Oil Ring ngines 0.0015-0.0030 In. 


bushing in the connecting rod for wear. The pin 
should have a 0.0001”-0.0003” clearance in the Top Compression 0.004-0.0055 In. 


rod bushing. If a new pin falls through a dry 2nd al 3rd ai soe 0.002-0.0035 In. 
sion Upper and Lower ngines 0.0015-0.0030 In. 


i i hi 
bore by its own weight, replace the bushing and Oil Rings 


ream it to fit the new pin. 


RADII RIDE SCRATCHES 


SCRATCHES IMBEDDED DIRT 


IMBEDDED DIRT 


OVERLAY WORN OUT FATIGUE FAILURE RADII RIDE SCRATCHES 1-133 


Figure 42—Defective Bearings 
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areas near the edge of the piston top are caused 
by detonation. In some instances, severe detona- 
tion causes holes to be burned through the top 
of the piston. 


. Replace piston pins showing signs of fractures 


or etching. Piston pins that show wear or that 
fit loosely in the piston or rod bushing, should be 
replaced. Replace all piston pin retainers, 


E. Repair 


Connecting Rod Bushing Replacement: 


Figure 43—Checking Ring Side Clearance 


Replace pistons showing signs of excessive skirt 
clearance, wavy ring lands, worn ring lands, frac- 
tures or damage from detonation. Spongy, eroded 


1. Press the old bushing out of the connecting rod 


with Bushing Driver 818 (gasoline engines) or 
Bushing Driver T-818 (diesel engines). 


. Carefully press a new bushing into the connect- 


ing rod with the same bushing driver that was 
used when removing the old bushing. 


. Using the existing hole in the top of the connect- 


ing rod as a guide, drill a 0.187” diameter hole 
in the bushing. Ream the bushing with Connect- 
ing Rod Bushing Reamer 6207-D to obtain 


Connecting 
Rod Aligner 


Wa PISTON PIN 


Figure 44—Checking Connecting Rod Alignment : 
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0.0001-0.0003” clearance between the bushing 
and piston pin (gasoline engines). 


4. Ream the bushings in diesel connecting rods to 
obtain a clearance of 0.0002-0.0008” with an ex- 
Pansion reamer. 


Connecting Rod Alignment: 


1. Place the connecting rod in an alignment fixture 
as shown in Figure 44. 


2. If the connecting rod is twisted more than 0.012” 
or bent more than 0.004” it should be straight- 
ened or replaced. 


Fitting Pistons: 


1, Proper piston tolerances must be maintained if 
satisfactory engine operation is to be obtained. 


2. Cylinder bores must be checked for taper and 
out of round condition before fitting a piston. 


3. Before installing a piston and new rings in a used 
block, remove the high polish on the cylinder 
wall to aid ring seating. This is done by passing 
a hone or glaze removing tool through the cylin- 
der bore a few times. 


4. Do not hone more than enough to rough up the 
polish. 

5. To fit a new piston in a new bore, attach Tension 
Scale, 3600-E to the end of a feeler ribbon 12” 


Piston Pull | 
Scale-3600-E | 


Figure 45—Fitting Pistons 


END GAP .010-.020 INCH 


Figure 46—Checking Piston Ring End Gap 


wide and having the correct thickness as out- 
lined in the following tables, 


Table I — Gasoline Engines 


Fit New Piston 
In New Bore 


Fit New Piston 
In Used Bore 


Fit Used Piston 
In Used Bore 


(Inch) Pull | (Inch) Pull 


Fit Used Piston 
In Used Bore 


Fit New Piston 
In New Bore 


Fit New Piston 
In Used Bore 


6. Position the feeler ribbon on the side of the 
piston 90° from the piston pin hole. Invert the 
piston, then push the piston and feeler gauge 
into the cylinder so that the end is about 2” 
below the top of the block. Keep the piston pin 
bores parallel with the crankshaft axis. Pull out 
the feeler gauge while noting the scale reading, 
see Figure 45. 
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7. The pull limits for new pistons and used pistons 


in new or used bores are given in Tables I and 
IL 


If the scale reading is greater than the maximum 
allowable pull, try another piston or hone the 
cylinder bore to obtain the proper fit. If the scale 
reading is less than the minimum allowable pull, 
try another piston. If none can be fitted, rebore 
the cylinder sleeve to the next oversize piston, 


Fitting Piston Rings: 


I. 


Install the piston ring in the cylinder bore, In- 
vert the piston and push the ring approximately 
halfway into the bore to true the ring with the 
cylinder bore. Measure the ring end gap with a 
feeler gauge as shown in Figure 46. 


The gap should be 0.010”-0.020” for all rings. If 
the gap is less than the minimum limit, remove 
the ring and file the ends in a fixture (commer- 
cially available) until the proper clearance is 
obtained. After the rings have been fitted in the 
cylinder bore, they should be identified with the 
piston and cylinder bore in which they are to be 
installed. 


Fitting Connecting Rod Bearings—Plastigage Method: 


i. 


Place a piece of the correct size Plastigage plas- 
tic across the length of the insert or journal. 
Install the bearing cap and tighten the nuts to 
45-50 ft. lbs. torque. 


NOTE: Do not turn the crankshaft with the 
Plastigage in place. 


Remove the bearing cap and use the Plastigage 
scale to measure the width of the flattened plas- 
tic at the widest point as shown in Figure 47. 


0,002" CLEARANCE # FLATTENED PLASTICVA 
f \ ~ sexes! aR 


Figure 47—Measuring Flattened Plastigage 


3. If reading is within limits, (see Section 11) the 


fit is satisfactory. Fit the remaining connecting 
rod bearings in the same manner. 


F,. Assembly 
1. Lubricate all parts with engine oil. 


2. Position a piston on its respective connecting rod 


as shown in Figure 48 and install the piston pin. 
Install two new piston pin retainers, see Figure 
49. 


NOTE: The piston must be assembled on the 
connecting rod so that the indentation is 
toward the front of the engine while the oil 
squirt hole in the rod is toward the camshaft 
side of the engine. 


Install the rings on the pistons in accordance 
with the instructions contained in the piston ring 
carton. Use Piston Ring Expander 6149-9 (gaso- 
line or LP-Gas engines) or N-630 (diesel en- 
gines), see Figure 40, to prevent distorting or 
breaking the rings. 


G. Installation 
1, Turn the crankshaft to position No. 1 crankpin 


at the bottom of its stroke. 


Lubricate the rings on No. 1 piston with engine 
oil. Compress the rings with Piston Ring Com- 
pressor FLM-6149 (gasoline or LP-Gas engines) 
or 850-T (diesel engines), as shown in Figure 50. 
Install the bearing inserts in the rod if not al- 
ready installed. 


Position the piston and rod assembly in the cyl- 
inder block with the indentation facing toward 
the front of the engine. 


CONNECTING 
ROD NUMBER 


POSITION OIL SQUIRT 
HOLE TO RIGHT WITH 
| NOTCH IN PISTON TOWARD 
THE FRONT 


T-149 


Figure 48—Correct Position of Piston in Relation 


to Connecting Rod 
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Wipe the part dry and immediately apply a white 
< ae PisTONTEING coating of zinc oxide (white lead) dissolved in 
i wood alcohol. If cracks are present, the white 
PISTON PIN RETAINER coating will become discolored at the defective 
area. 


PISTON PIN RETAINER 


2. Inspect the cylinder bores for scoring. Inspect 
the expansion plugs for rust at the edge of the 
plug. Rust indicates leakage. If leakage is indi- 
cated, replace the plug. 

2 3. Check the cylinder bore for taper, out of round 
PISTON and wear, with a cylinder bore gauge, telescope 
gauge, or inside micrometers, see Figure 51. 

4. Record measurements taken lengthwise and 
CONNECTING crosswise at the top and bottom of the piston 

ROD ring travel, as follows: 
ASSEMBLY 
a. Lengthwise of the block, measure and record 
as “A” the diameter of the cylinder at the top 
of the cylinder where the greatest ring wear 
occurs, 

b. Also, lengthwise of the block, measure and re- 

cord as “B” the cylinder diameter at the bot- 

tom of the piston skirt travel. 

Crosswise of the block, measure and record as 

“C” the diameter of the top of the cylinder at 

the greatest wear point. 

d. Measure and record as “D” the diameter at 

the bottom of the cylinder bore, and crosswise 
of the block. 


CONNECTING ROD: 
BEARINGS 


¢. 


Figure 49—Piston and Connecting Rod Disassembled 


e. Reading “A” compared to reading “B” and 
reading “C” compared to reading “D”, indi- 
cates cylinder taper. 

f. If cylinder taper exceeds 0.008”, rebore the 
sleeve to accommodate the next oversize pis- 
ton. Reading “A” compared to reading “C” 


4. Tap the piston down into the bore with the 
handle end of a hammer until the connecting 
rod is seated on the crankpin. Install the bearing 
cap on the rod with the cylinder number facing 
opposite the camshaft side of the engine. Install 
and tighten the nuts to 45-50 ft. Ibs. torque. In- 


stall two new Pal nuts on the connecting rod and INDENTATION TOWARD ey gm neil! 

tighten them to 3-314 ft. Ibs. torque. Install the FRONT OF ENGINE sf Handle 

remaining pistons and rods in the same manner. N oe Piston Ring 
5. Install the oil pump, distributor or fuel injection erivar 

pump and oil pan. : Gasoline) 


6. Install the fuel tank and hood. = RON 


7.’ Fill the radiator with coolant. Fill the crankcase 
to the proper level with the recommended oil. 


8. Start the engine and check for leaks. 
CYLINDER BLOCK 


A. Inspection 


1. Make a thorough check for cracks. Minute ae 
cracks, not visible to the naked eye, may be de- ; no 
tected by coating the suspected area with a mix- ie Bye gs yes 
ture of 25% kerosene and 75% light motor oil. Figure 50—Installing Piston and Connecting Rod 
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B. Repair 
Boring Cylinder Sleeve: 


1, To provide maximum engine performance and 
perfect balance of the reciprocating parts of the 
engine, all cylinder sleeves must be bored to the 
same size when oversize pistons are installed, 
even though only one cylinder requires reboring 
and the others are within tolerance. Manufac- 
turers’ recommendations on how to use boring 
equipment should be followed and the work 
should be performed by experienced personnel. 

2. Bore the cylinder with the most wear first, to 
determine the proper oversize. If the cylinders 
will not clean up at 0.040” oversize, the sleeve 
must be replaced. When reboring sleeves, allow 

Figure 51—Measure Cylinder Sleeve Bore 0.0015” stock for honing to a final finish. Use a 

number 220 to 280 grit hone for this operation. 


% 


CYLINDER SLEEVE 


and reading “B” compared to reading “D”, in- 
dicates whether or not the cylinder is out of 


Cylinder Sleeve Removal: 
round. If the out of round exceeds 0.003” the ul 


cylinders must be rebored and honed for the 1, Install Cylinder Sleeve Puller FT-970 on the 
next oversize piston. Replacement pistons are cylinder block as shown in Figure 52. 

available in standard, 0.020”, 0.030” and 2. Turn the screw clockwise until the sleeve is free 
0.040” oversize. of the cylinder block. 


Rotchet Wrench P-6) 


Thrust 
Bearing | 
970-F 


Adapter met 
976-3 4s " 


Cylinder Sleeve 
Puller ond Installer 
FT-970 


7-153 


Figure 52—Removing Cylinder Sleeve 


32 Chapter 1—Engine 


Ratchet Wrench P-61. 


Cylinder Sleeve 
Puller and Installer 
FT-970 


T-154 


Figure 53—Installing Cylinder Sleeve 


Cylinder Sleeve Installation: 2. Using a number 220 grit stone at a drill speed 
of 250-450 rpm, pass a hone through the sleeve 
bore not more than 10 times to roughen up the 
bore. This promotes better ring seating and also 
“trues up” the sleeve. 


1. Clean the cylinder counterbore thoroughly be- 
fore installing sleeves. Assemble Cylinder Sleeve 
Installer FT-970 and a new sleeve on the cylin- 
der block as shown in Figure 53. Turn the screw 
clockwise until the sleeve is bottomed in the 3. Fit the pistons in the cylinder block as detailed 
counterbore. in paragraph E on page 28. 


6. MAIN BEARINGS, BALANCER, FLYWHEEL AND CRANKSHAFT 


The main bearings and balancer can be replaced with tween the engine and transmission, The engine must be 
the engine in the tractor. The flywheel can be removed removed before removing the crankshaft. 
by removing the engine or by splitting the tractor be- 
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MAIN BEARINGS 
A. Removal 


1, Remove the oil pan and oil pump. 


NOTE: On engines equipped with a balancer, 
remove the balancer as detailed in Balancer 
removal on page 35 to gain access to the bear- 
ing caps. 


2. Remove the two bolts that attach the main bear- 
ing cap to the cylinder block and remove the 
cap and bearing, Install a bearing insert remover 
in the oil passage of the crankshaft as shown in 
Figure 54. Turn the crankshaft counterclockwise 
slowly until the tool forces the bearing out of 
the cylinder block. 


NOTE: If a bearing insert tool is not avail- 
able, flatten the head of a 1” x 1%” cotter pin 
and bend the head at approximately a 30° 
angle to conform to the angle of the oil pas- 
sage in the crankshaft, see Figure 55. Use the 
fabricated tool in the same manner to remove 
and install bearing inserts. The shorter cotter 
pin must be used to remove the center main 
bearing insert. 


B. Inspection 


Clean the bearing inserts, journals and cap thor- 
oughly. Inspect each bearing carefully. Bearings that 
have a scored, chipped or worn surface should be 
replaced. Typical examples of bearing failures and 
their causes are shown in Figure 56. Check the clear- 
ance of bearings that appear serviceable with Plasti- 
gage, following the recommended procedure. 


\ 


£ 
Bearing Insert 
Remover and Replacer 


Figure 54—Removing Main Bearing Insert 


1/8" COTTER PIN ix 


FOR CENTER 
MAIN BEARING 


Figure 55—Fabricated Main Bearing Insert Tool 


C. Fitting Main Bearings’.(Plastigage Method) 


1. Remove the oil pan and oil pump. Remove a 
main bearing cap and wipe the oil from the 
bearing and crankshaft journal. 


NOTE: If the bearings are being fitted with 
the engine in the tractor, a jack should be 
used adjacent to the bearing being fitted to 
hold the crankshaft up against the upper main 
bearings. 


2. Place a piece of the correct size Plastigage the 
full width of the bearing journal, if the engine is 
inverted. Place the Plastigage in the bearing 
cap, if the engine is in the normal operating 
position, Install the bearing cap and tighten the 
retaining bolts to 95-105 ft. Ibs. torque (gasoline 
or LP-Gas engines) or 110-115 ft. Ibs. torque 
(diesel engines). 


IMPORTANT: Do not turn the crankshaft 
while the Plastigage is between the bearing 
and the journal. 


3. Remove the bearing cap. Without moving the 
plastic, check its width at the widest point with 
the graduations on the Plastigage container, as 
shown in Figure 57. 


NOTE: Normally, main bearing journals wear 
evenly and are not out of round. However, if 
a bearing is being fitted to an out of round 
journal, be sure io fit the bearing to the maxi- 
mum diameter of the journal. 


4. If the bearing is fitted to the minimum clearance 
of 0.0005” (babbitt) or 0.0019” (copper lead) 
on the minimum diameter of the journal, and 
the journal is out of round 0.0005” or. more, 
interference between the journal and bearing . 
will result in rapid failure of the bearing. 
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OVERLAY WORN OUT 


FATIGUE 
CRATERS OR POCKETS ‘ FAILURE 


RADII 
RIDE 


IMBEDDED 
SCRATCHES or 


T-270 


Figure 56—Bearing Failures—Typical 


. If the clearance is not within limits, try the 
selective fit undersize bearings to bring the 
clearance within limits, see Section 11. If the 
selective fit undersize bearings do not bring the 
clearance within limits it will be necessary to 
regrind the crankshaft journals for use with the 
next undersize bearing. 


NOTE: If the flattened plastic is not uniform 
in width from end to end, the journal or 
bearing is tapered. Be sure to check the 


Figure 57—Measuring Flattened Plastigage 


journal with micrometers if the flattened 
plastic indicates more than 0.001” difference. 


. Remove the jack from under the crankshaft 


after the bearings have been selected. 


D. Installation 


1. Lubricate the bearing insert with engine oil. 


2. With the bearing insert installation tool in the 


crankshaft at the manifold side of engine, hold 
the bearing in place on the crankshaft with the 
plain end of the bearing at the locking tang side 
of the cylinder block. Turn the crankshaft clock- 
wise until the bearing is seated in the block. 


NOTE: Pressure may have to be applied on 
the bearing insert to prevent the installation 
tool from slipping under it. 


. Install the lower half of the bearing insert in the 


bearing cap and lubricate the bearing with 
engine oil. Hold the bearing cap in place with 
the locking tang toward the camshaft side of 
the engine and install the two bolts and washers. 
Tighten the bolts to 95-105 ft. Ibs. torque. 
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BALANCER 


Starting with Serial No. 102357 on 172 cu. in. diesel 
engines, a balancer is provided to dampen out engine 
vibration. The balancer is attached to the cylinder 
block by special bolts and is driven by a drive gear 
provided on the crankshaft, see Figure 58. 


A. Removal 


1, Remove the oil pan and oil pump. Remove the 
remaining bolt that attaches the baffle to the 
balancer and remove the baffle. 

2. Remove the hollow bolt, hex bolt and special 
retainers that attach the balancer to the cylinder 
block and remove the balancer. 


B. Inspection 


1. Check the counterweight gears for wear, cracks 
or looseness on the pivot shafts. 


2. Check the gear housing for cracks. 


3. Check the needle bearings for roughness or wear 
by rotating the gears. 


4. Replace the balancer if any of these conditions 
are evident. 


C. Installation 


1, Make sure that the mounting surfaces on the 
cylinder block and balancer are clean. Rotate 
the crankshaft until the timing mark on the 
flywheel and No. 1 cylinder are at TDC (top 
dead center). Rotate the counterweight gears to 
align the balance mark on the counterweight 
drive gear with the mark on the crankshaft gear 
as shown in Figure 59. 


OIL FILTER 


CRANKSHAFT INLET TUBE 


BALANCER 


OIL INLET TUBE 
AND SCREEN 


Figure 58—Balancer Installed 


2. With the balance marks aligned, place the bal- 
ancer in position on the cylinder block. Install 
the two retaining bolts. Tighten the larger bolt 
to 70-80 ft. lbs. torque and the smaller bolt to 
60-70 ft. lbs. torque. 


3. Install a dial indicator on the cylinder block 
with the button contacting the balancer drive 
gear. Set the dial at zero then check the back- 
lash between the crankshaft gear and balancer 
drive gear. The backlash should be 0.005”- 
0.012”. 


4. After obtaining the specified backlash, install 
the two special retainers and retaining bolts 
then tighten them to the specified torque, Bend 
the tabs on the retainers to lock the bolts in 
place. Install the baffle and tighten the attaching 
bolts to 6-9 ft. Ibs. torque. 


NOTE: The baffle attaching bolts should not 
be tightened until the oil pump inlet tube 
and screen has been installed. 


5. Install the oil pump and oil pan. Fill the crank- 
case to the proper level with the recommended 
oil. Start the engine and check for leaks. 


FLYWHEEL 


There are several different flywheels used on Ford 
Tractor engines. The flywheels differ in size; however, 
the basic function of the flywheels is the same. The 
weight of the flywheel is used to eliminate engine 
roughness while the rear face is used as a friction 
surface for the clutch. A ring gear is mounted on the 
flywheel to provide a means of starting the engine. The 
flywheel mounts on a shoulder at the rear of the crank- 


COUNTER WEIGHT x 
J_DRIVE GEAR 
2 


Figure 59—Installing Crankshaft Balancer 
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shaft and is retained by six bolts. The mounting holes 
are unevenly spaced so that it can be mounted in only 
one position. 


C. Repair 
Flywheel Ring Gear Replacement : 
1. Drill a 4%” hole nearly through the ring gear. 


A. Removal Do not drill into the flywheel. Split the gear 


1. Split the tractor between the engine and trans- 
mission or remove the engine. 

2. Remove the (clutch housing Select-O-Speed) 
pressure plate and clutch disc from the engine. 

3. Before removing the flywheel attaching bolts, 
check the runout with a dial indicator, see Fig- 
ure 60. Remove the six flywheel attaching bolts. 
Tap the flywheel with a soft mallet or hammer 
to loosen it on the crankshaft. Lift the flywheel 
from the crankshaft. 


CAUTION: Grasp the flywheel firmly while 
tapping it with a hammer to prevent drop- 
ping it and causing personal injury. 


B. Inspection 


1. Replace the fiywheel if the runout exceeds 
0.008”. Inspect the friction surfaces of the fly- 
wheel and the clutch pressure plate for score 
marks, check marks and for evidence of over- 
heating. 

2. Replace the ring gear if loose on the flywheel or 
if the teeth are worn or broken. 


3. Replace the clutch pilot bearing if the bearing 
feels rough when rotated. 


with a chisel. Wipe the replacement gear and 
flywheel mating surfaces clean before installing 
the new gear. 


Expand the gear by uniformly heating it to 
approximately 360° (gear will appear to change 
from a light to a dark straw color at this tem- 
perature) then quickly transfer it to the flywheel 
and allow it to cool. 


IMPORTANT: Do not overheat the gear more 
than 360° as softening will result. 


Check the gear runout after the flywheel is in- 
stalled on the crankshaft. The runout must not 
exceed 0.008”. 


Clutch Pilot Bearing Replacement ' 
1. Drive the bearing out of the flywheel with Clutch 


Pilot Bearing Replacer 7600-C. The bearing can 
be removed with bearing remover 7600-E if the 
flywheel is installed, see Figure 61. 


Install the bearing with Clutch Pilot Bearing 
Replaced 7600-C, see Figure 62. 


D. Installation 


1. 


2) 


Clean both mating surfaces before installing the 
flywheel. 


Check the runout of the crankshaft flange with 
an indicator before installing the flywheel. Run- 
out must not exceed 0,001”. 


| 


Clutch Pilot Bearing 


Dial Indicator Remover-7600-E 


es T-136 


Figure 60—Checking Flywheel Runout 


Figure 61—Removing Clutch Pilot Bearing 
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“Pilot Bearing 
Replacer-7600-C 


1-138 


Figure 62—Installing Clutch Pilot Bearing 


. Place the flywheel in position on the crankshaft, 
install the cap screws and tighten them to 75-85 
ft. Ibs. torque. 


4. After installation, check the runout. If the run- 


out exceeds 0.008” total indicator reading, the 
flywheel! should be replaced. 


. Install the engine or connect the transmission 
to the engine. 


CRANKSHAFT 


A. Removal 
1. Remove the engine from the tractor and place 


it in an engine stand. 


. Remove the oil pan, oil pump, flywheel and rear 
cover plate. Remove the crank ratchet or bolt, 
washer and pulley. 


. Remove the bolts that attach the governor hous- 


ing to the cylinder front cover and remove the 
housing and lever. 


NOTE: Engines up through 1956 have a gov- 
ernor housing. After 1956 the governor 
housing is an integral part of the cylinder 
front cover. 


| Remove the bolts that attach the cylinder front 


cover to the cylinder block and remove the 
cover. Slide the governor off the crankshaft 
(gasoline and LP-Gas engines only). Remove 
the balancer from the cylinder block if so 


equipped. 


. Remove the connecting rod bearing caps and, 
if they are not numbered, mark them so that 
they can be reinstalled on the same rod assem- 
bly. Remove the main bearing caps and the 
crankshaft. Reinstall the bearing caps on the 


cylinder block for safe keeping, after the shaft 
is removed. Remove the rear main bearing seal 
from the cylinder block. 


B. Inspection 


1. 


Clean the crankshaft in a tank of solvent. Clean 
all drilled passages. with a rifle brush then blow 
out the passages with compressed air. 


Place the crankshaft on “V” blocks to check the 
runout at the center journal with a dial indi- 
cator. Replace the shaft if the runout exceeds 
0.003”. Replace the crankshaft gear if worn or 
chipped. 


Measure each journal at a minimum of four 
places to determine the wear, out of round and 
taper. If the out of round is in excess of 0.0005” 
and the taper is more than 0.001” or the wear is 
more than 0.002”, regrind the shaft for the next 
undersize bearings or replace the shaft. 


Main and connecting rod bearings are avail- 
able in 0.001”, 0.002”, 0.010” and 0.020” under- 
size. New crankshaft dimensions are as follows: 


Main Journal Diameter ............ 2.4974”—2.4988” 


—134 and 172 Cu. In. 
Gasoline or LP-Gas engines 
veeeeee 2496924977” 
—144 and 172 Cu, In. 
Diesel engines. 


Connecting Rod 
Journal Diameter ..............065 2.2988""—2.2978” 


—134 and 172 Cu. In. 
Gasoline or LP-Gas engines 
and 144 and 172 Cu, In. 
Diesel engines. 


C. Repair 


1, 


Remove the crankshaft gear with Remover 
6306-AE as shown in Figure 63. 


Replace the gear with Installer 6306-AF as 
shown in Figure 64. 


D. Installation 


1, 


a 


Clean the main bearing bores and oil seal groove 
thoroughly before installing the bearings in the 
block. Soak the main bearing oil seals in engine 
oil at least for 4% hour before installation. Work 
the seals into the rear main bearing cap and 
cylinder block, then seat them with forming 
Tool 6701-A and hammer. Cut the edges flush 
as shown in Figure 65. 


Install the main bearings in the cylinder block 
and bearing caps, Lubricate them with engine 
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CRANKSHAFT GEAR 


Crankshaft Geor 
Remover 6306-AE 


Figure 63—Removing Crankshaft Gear 


oil. Turn the crankshaft to position the timing 
mark on the camshaft gear at the bottom. Align 
the timing mark on the crankshaft gear with 
the one on the camshaft gear, then lower the 
crankshaft into the cylinder block. Check the 
bearing clearance with Plastigage. 


3. Install the main bearing caps and tighten the 
bolts to 95-105 ft. Ibs. torque (gasoline and 
LP-Gas engines) or to 110-115 ft. Ibs. torque 
(diesel engines). 


4. Dip each rear main bearing cap vertical seal in 
engine oil and immediately slide it into place as 
shown in Figure 66. Tap the seal until it is 
firmly in place. The ends of the vertical seals 
should extend approximately %4” beyond the 
surface to provide a good seal. 


IMPORTANT: Never apply oil to the vertical 
seals until it is time to install them, since a 
swelling action takes place immediately after 
oil is applied. 


5. Check the connecting rod bearing to crankshaft 
clearance with Plastigage then install and 
tighten the connecting rod nuts to 45-50 ft. Ibs. 


CRANKSHAFT GEAR 


Crankshaft Geor 
Replacer-6306-AF 


Figure 64—Installing Crankshaft Gear 


FORM SEAL BY DRIVING 
TOOL INTO CAP 


Crankshaft Rear Oil Seal 
Forming Tool-6701-A BN 


CUT SEAL FLUSH 
WITH EDGE OF TOOL 


Figure 65—Installing Rear Main Bearing Cap Oil Seal 


torque. Install and tighten new pal nuts to 3-4 
ft. Ibs, torque. 


6. Install the cylinder rear cover plate and fly- 
wheel. Install the governor (gasoline and LP-Gas 
engines only). Install the cylinder front cover 
and new gasket. If working on a 1956 engine or 
older, install the governor housing and lever. 


A\ 


INSTALL SEAL IMMEDIATELY 
AFTER DIPPING IT IN OIL 


Figure 66—Installing Bearing Cap Vertical Seals 
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7. Install the crankshaft pulley and secure with a 
flat washer, bolt or ratchet nut. Install the bal- 


ancer if so equipped. Install the oil pump and 


oil pan. Install the engine in the tractor. 


8. Fill the crankcase to the proper level with the 
recommended lubricant and the radiator with 
coolant. Start the engine and check for leaks. 


7. ENGINE GOVERNOR AND TIMING GEAR COVER 


Two different governors are used on gasoline anda 
LP-Gas engines. Both are centrifugal, variable speed 
control type and are mounted on the front of the crank- 
shaft directly behind the pulley, Figure 67. Early type 
governors are provided with a tab on the sleeve and 
driver assembly to engage the crankshaft and drive 
the governor. The later type governors are compressed 
between the pulley hub and crankshaft gear to provide 
a means of driving them, Moving the hand throttle lever 
to increase the engine speed applies pressure on the gov- 
ernor rod compensating spring. This actuates the gov- 
ernor arm, which in turn through linkage, opens the 
carburetor throttle valve, 


Governor action is controlled by six steel balls (early 
type) or two rollers (late type), Figure 67. As engine 
speed increases, centrifugal force moves the balls or 
rollers outward. This action forces the upper race for- 
ward, moving the fork and governor arm against the 
governor compensating spring tension. This action tends 
to close the carburetor throttle until a balance between 


GASKET 


CRANKSHAFT 
SEAL 


FORK 


HOUSING OIL SEAL 


BEARING 


BEARING 
FORK 


FORK 
BASE BEARING 


spring tension and governor action causes the engine 
speed to remain constant. Maximum engine speed is 
controlled by the adjustable stop on the throttle rod 
as shown in Figure 69. 


A. Governor Removal 


1. Drain the radiator and remove the upper and 
the lower hose. 

2. On row crop tractors it is necessary to loosen the 
pedestal attaching bolts to move it forward ap- 
proximately 14-36 inch to provide clearance for 
the governor housing or cylinder front cover. 

3. On industrial tractors, disconnect the power 
steering pump from the engine and lay it to 
one side. 


NOTE: It is not necessary to disconnect the 
hydraulic lines. 


4, On industrial tractors, disconnect the drive hub 


EARLY TYPE 


THRUST 
WASHER 


THRUST 


ROLLER WEIGHT 


LATE TYPE 


Figure 67—Governor Disassembled 
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6. 


7. 


from the front pulley and remove the drive hub 
and universal shaft. 

Remove the fan belt, crank ratchet nut or bolt, 
and remove the front pulley and hub. 
Disconnect the governor linkage from the gov- 
ernor arm, 

If the engine is equipped with a governor hous- 
ing, remove the housing from the cylinder front 
cover. Slip the governor off the crankshaft. If 
the governor housing is integral with the cylinder 
front cover, remove the cover then remove the 
governor. Clean all gasket surfaces thoroughly. 


B. Disassembly 


1. 


4. 


Remove the snap ring from the front end of the 
governor. 

Lift the governor fork base, thrust bearing, race 
assembly and roller weights or balls as shown in 
Figure 67. 

If disassembling a bali type (early type) gov- 
ernor, remove the rear snap ring and remove 
the thrust washer and case assembly from the 
driver and sleeve assembly. 

Refer to Inspection, Paragraph C, below, then 
remove the fork retaining screw and slip the 
lever and shaft assembly from the housing. 
Drive the needle bearings and seal from the gov- 
ernor housing or cylinder front cover with Re- 
mover and Replacer—18182, Figure 68, 
Remove the crankshaft oil seal from the hous- 
ing or cover with a bushing driver. 


C. Inspection 


1, 


Check the shaft for excessive clearance in the 


Remover and 
Replacer-18182 « 


Figure 68—Removing or Installing Needle Bearings 


and Installing Crankshaft Oil Seal 


o 


2. 


3. 


4. 


bearings. If excessive clearance is evident, replace 
the bearings and/or shaft. 

Replace the races if there is evidence of scor- 
ing, pitting or wear. 

Replace the thrust bearing if any of the bear- 
ings are missing or if the retainer is damaged. 
Replace the sleeve and driver assembly if worn 
or damaged. Replace the steel balls or roller 
weights if worn or damaged. 

Replace a governor housing or cylinder front 
cover that is cracked or damaged. Machined 
surfaces should be smoothed with a fine stone 
if nicked or burred. 


Assembly 


1. 


If assembling a ball type (early type) governor, 
install the bearing lower race, thrust washer and 
snap ring on the rear of the sleeve and driver 
assembly, Figure 67. 

Position the ball or roller weights in the sleeve 
and driver assembly then install the bearing race. 
Position the thrust bearing and governor fork 
base on the race, then install the snap ring. 
Install the two needle bearings in the governor 
housing or cylinder front cover with Remover 
and Replacer—18182, if they were removed. 
Install a new crankshaft oil seal with the correct 
Step Plate from Tool Set FT-48. 

Install the lever shaft oil seal in the left side of 
the governor housing or cover. 

Slide the shaft into the housing or cover far 
enough to start the fork on the shaft, then slide 
the shaft the rest of the way in. Install the fork 
retaining screw and lock washer. 

Install a new plug in the housing or cover. Make 
sure that the lever operates freely. 


Installation 


1, 


Apply a light film of grease on the gasket surface 
and position a new gasket on the cylinder block 
or front cover. 

Slip the governor into place on the crankshaft. 
Install the cylinder front cover or governor hous- 
ing. Tighten the attaching bolts to 10-15 ft. lbs. 
torque. 

Connect the governor linkage to the governor 
arm, 

Install the front pulley and hub. Install the 
fan belt. 

If working on an industrial tractor, install the 
universal shaft and drive hub. 

Install the power steering pump and adjust the 
belt tension. 
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HAND THROTTLE 


COMPENSATOR ROD 
MAXIMUM SPEED ADJUSTMENT STOP 


STOP BRACKET 


<a 
BELL CRANK ASSEMBLY 
GOVERNOR COMPENSATOR SPRING ASSEMBLY 


GOVERNOR ARM 


Figure 69—Governor and Control Linkage Adjustments 


8. If working on a row crop tractor, move the ped- 
estal into place and tighten the attaching bolts. 


9. Install the radiator upper and the lower hose. 
10. Fill the radiator with coolant and check for leaks. 


11, Adjust the governor linkage as detailed below. 


F. Setting Governed Engine Speed 


1. Before attempting to set the engine governed 
speed, make certain that the governor and carbu- 
retor throttle lever are in the full open position. 
This can be checked by disconnecting the throt- 
tle rod at the carburetor and moving the hand 
throttle lever to the full open position, If the 
throttle rod cannot be connected to the carbu- 
retor without moving the governor lever, the 
linkage must be adjusted. 


2. To adjust the linkage, loosen the locknut at the 
carburetor rod clevis, as shown in Figure 69. 
With the hand throttle and carburetor lever in 
full open position, lengthen or shorten the rod 
as necessary to connect it to the throttle lever. 
Tighten the lock nut. 


3. With the engine at normal operating tempera- 
ture, set the idle speed to 450-475 rpm. 


4. At this rpm, the governor arm should be con- 
tacting the end of the compensator rod with a 
minimum of spring tension. Adjust the compen- 
sator spring as required. 


5. With the engine running under no load, open the 
hand throttle to the wide open position. If the 
engine rpm registers 2200 rpm on Series 501 
through 701 tractors or 2400 rpm on Series 800 
through 901 tractors, the governor is properly 
set. To adjust the linkage for the recommended 
speed, loosen the lock nut on the maximum 
speed adjustment stop, Figure 69. Start the en- 
gine and set the hand throttle until the Proof- 
Meter registers the correct rpm for the model 
being checked, then slide the maximum speed 
adjustment stop against the stop bracket on the 
cylinder block. Tighten the maximum speed ad- 
justment stop lock nut. 


6. If the throttle has a tendency to creep, remove 
the cotter pin from the castellated nut on the 
belicrank, Figure 69. Tighten the nut as required 
to increase the spring tension. Install the cotter 
pin. 


8. CAMSHAFT AND CAMSHAFT GEAR 


The camshaft cannot be removed with the engine in 
the tractor. If the front of the camshaft is provided with 
a tapped hole, as they were on earlier models, it is 
possible to remove the camshaft gear after the cylinder 
front cover and governor have been removed. 


Later model engines are provided with a snap ring 
instead of a bolt to retain the gear after it has been 
pressed on the shaft. The procedure for camshaft gear 
replacement will be after the camshaft has been re- 
moved from the engine. 


A. Camshaft Removal 
1. Remove the engine from the tractor and mount 


it in an engine stand. 


2. Remove the cylinder front cover, governor or 
sleeve and slinger on diesel engines. 


3. Remove the flywheel and engine rear plate. 


4. Remove the hydraulic pump drive gear cover, 
gasket and the pump drive gear from the rear 
of the camshaft, Figure 70. 
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between the hub of the camshaft gear and the 
thrust plate with a feeler gauge, as shown in 
Figure 71. If the clearance exceeds 0.007”, re- 
place the thrust plate before reassembly. 


8. Remove the two cap screws that attach the 
thrust plate to the cylinder block, as shown in 
Figure 72. 


9. Carefully withdraw the camshaft from the cylin- 
der block, being careful that the sharp edges of 
the cam lobes do not damage the cam bearing 


Abed 


FLANGE bores. 
SCALLOP 
HYDRAULIC PUR 10. Remove the snap ring or bolt and washer from 
DRIVE GEAR the front of the camshaft. Carefully press the 


ASKET 
tok camshaft out of the gear. Remove the Woodruff 


é key from the camshaft. 
Figure 70—Hydraulic Pump Drive Gear and 


Related Parts 
B. Inspection 


1, Visually inspect the camshaft journals and lobes 
for roughness, scores, nicks, pits or discolora- 


5. Remove the rocker arm cover. Loosen the tappet 
adjusting screws and carefully remove the push 


rods, tion from heat. Inspect the distributor or fuel 
, . injection pump drive gear for worn or broken 
6. Invert the engine so that the tappets will fall teeth. Replace the camshaft if any of these de- 


away from the camshaft. fects are evident. 


7. Pull the camshaft gear away from the cylinder 2. Measure’ the:diameter of the: bearing journals 


block as far as possible. Check the clearance and replace the shaft if less than 1.9245” or if 


PRY 
FORWARD 


AWeot //- 
JATTACHING 


if 


a 


GEAR HUB Foam ‘ ae va = T-160 
LA a aS Nal “s ib a 
Figure 72—Removing Camshaft Thrust Plate 
Figure 71—Checking Camshaft End Play Attaching Screws 
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SNAP RING 


3. 


TIMING MARKS 


Figure 73—Valve Timing Marks 


out of round more than 0.001”. The camshaft 
bearing bore in the cylinder block is 1.9275- 
1.9285 inches. If the clearance between the cam- 
shaft and cylinder block exceeds 0.005”, replace 
the part at fault, 


Replace the camshaft gear or hydraulic pump 
drive gear, if wear or damage is evident. 


C. Installation 


1 


Install the Woodruff key in the front of the cam- 
shaft. Position the camshaft thrust plate in place, 
then carefully press the gear onto the camshaft 
with the timing mark on the gear facing upward. 
Install the snap. ring or bolt and washer. Tighten 
the bolt to 35-45 ft. lbs, torque. 


2. Carefully install the camshaft in the cylinder 
block being careful not to damage the bearing 
bores with the sharp edges of the cam lobes. 
Make certain that the timing mark on the cam- 
shaft gear is aligned with the timing mark on 
the crankshaft gear, Figure 73. Install and tighten 
the camshaft thrust plate attaching screws to 
to 12-16 ft. Ibs. torque. 


3. Check the camshaft end play with a feeler gauge 
to be certain that it is within tolerances (0.003- 
0.007”), Figure 71, 


4. Position the hydraulic pump drive gear on the 
rear of the camshaft and secure with four cap 
screws and lock washers. Tighten the cap screws 
to 12-16 ft. lbs. torque. 


5. Coat the mating surfaces of the hydraulic pump 
gear cover and cylinder block with sealer. Posi- 
tion a new gasket on the cover then install the 
cover on the block, Tighten the screws to 12-16 
ft. Ibs. torque. 


6. Invert the engine to allow the tappets to fall into 
place. Install the push rods and adjust the 
tappets. 


7. Install the governor (gasoline engine only) or 
sleeve and oil slinger (diesel engine only). In- 
stall the cylinder front cover, pulley and fan belt. 


8. Install the engine in the tractor. Fill the crank- 
case to the proper level with the recommended 
oil, Fill the radiator with coolant. 


9. Start the engine and check for leaks, After the 
engine has reached normal operating tempera- 
ture, set the tappets to 0.014-0.016 inches. 


9. ENGINE TUNE-UP 


A tune-up is a systematic procedure for testing vari- 


ous engine components, and, if necessary, bring them 
within recommended specifications to restore engine 


efficiency and performance. 


The tune-up schedule (Table 1) is applicable for 


either a minor or major tune-up. A minor tune-up is 
recommended each 600 hours and a major tune-up is 
recommended each 1200 hours. 


Diesel fuel injectors should be cleaned and set after 
every 400 hours of operation. 
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Table 1—Tune-Up Schedule 


SPARK PLUGS* 
Clean, Adjust & Test 
or replace 


IENGINE COMPRESSION 
Take compression reading 
of each cylinder 


INTAKE MANIFOLD 
Check & Tighten Bolts 


Check and Adjust the tension 
of all drive belts 


ATTERY 

Clean battery cables and 
terminals 

Tighten Cable clamps 
Grease Battery Terminals 
Check battery state of charge 


ELECTRICAL 
Oil generator rear 
bearing through oil cup 


Check generator output 


Check starter motor 
current draw 


Check coil output* 


Perform a primary 
circuit resistance test* 


Perform a secondary 
circuit continuity test* 


IDISTRIBUTOR* 
Check the condition of 
the breaker points 


Replace the breaker 
points and the condenser 


Operation 


Check and adjust the 
breaker arm spring 
tension 


Perform on 


Lubricate the distributor 
cam, Lubricate the dis- 
tributor bushing through 
the oil cup 


Check and adjust point gap 


DISTRIBUTOR* 
Check and adiust centrif- 
ugal advance 
Clean distributor cap 
and rotor 


EL SYSTEM 
Drain fuel system filter 


Drain fuel system filter 
element** 


Clean carburetor fuel bow] 
and adjust float setting? 


Clean and adjust fuel 
injectors** 


ADJUSTMENTS 
Check and adjust ignition 
timing* 


Check and adjust engine 
idle speed 


Adjust idle fuel mixture* 


Check and adjust valve lash 


Check and adjust governor 


speed* 


*Gasoline & LP-Gas Engines Only. 
**Diesel Engines Only. 

"Every 200 Hours. 

4Every 400 Hours. 
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MANIFOLD VACUUM 
A. Test Procedure 


A manifold vacuum test aids in determining the 
condition of an engine and also in helping to locate 
the cause of poor engine performance. To test mani- 
fold vacuum: 

1, Operate the engine for a minimum of 4% hour 
at 1200 rpm. 

2. Connect an accurate, sensitive vacuum gauge to 
the intake manifold. 

3. Operate the engine at recommended idle rpm. 

4. Check the vacuum reading on the gauge. 


B. Test Conclusions 


1. Manifold vacuum is affected by carburetor ad- 
justment, valve timing, the condition of the 
valves, cylinder compression, and leakage of the 
intake manifold, carburetor (gasoline or LP-Gas 
engine only), or cylinder head gasket. 

2. Because abnormal gauge readings may indicate 
that more than one of the above factors are at 
fault, exercise caution in analyzing an abnormal 
reading, For example, if the vacuum is low, the 
correction of one item may increase the vacuum 
enough to indicate that the trouble has been 
corrected. It is important, therefore, that each 
cause of an abnormal reading be investigated 
and further tests conducted where necessary to 
arrive at the correct diagnosis of the trouble. 

3. Table 2 lists various types of readings and their 
possible causes. 

4. Allowances should be made for the effect of alti- 
tude on the gauge reading. The engine vacuum 
will decrease with an increase in altitude. 


ENGINE COMPRESSION 


A. Test Procedure 
Gasoline or L.P. Gas Engine: 


1. Be sure the battery is up to specifications. Op- 
erate the engine for a minimum of % hour at 
1200 rpm. Stop the engine, then remove ali the 
spark plugs. 

2. Set the throttle plate and choke plate in the wide 
open position. 

3. Install Compression Gauge UTC-48 in No, } 
cylinder. 

4. Crank the engine several times and record the 
highest reading obtained, Note the approximate 
number of compression strokes required to ob- 
tain the highest reading. 

5. Repeat the test on each cylinder, cranking the 
engine the approximate same number of times 
for each cylinder as was required to obtain the 
highest reading on No. 1 cylinder. 


Diesel Engine: 


1, Be sure the battery is up to specifications. Oper- 
ate the engine for a minimum of 4% hour at 1200 
rpm, then stop the engine. 


2. Remove the injector and seat washer from No. 1 
cylinder. 


3. Clean the injector bore and crank the engine to 
blow out any loose carbon particles. 


4. Install the Gauge Adapter (5) from Compres- 
sion Gauge Kit N-1000-BB in an injector bore 
using a new seat washer and the injector mount- 
ing bolts, 


5. Connect the Pressure Gauge and hose to the 
adapter. 


6. Start the engine and accelerate to 1400 rpm and 
observe gauge reading which should be approxi- 
mately 490 psi. 


7. Readings which are either 20 pounds over or 20 
pounds below normal cylinder pressure would 
indicate the same cylinder; rings, and valve prob- 
lems as described in paragraph B. 


8. Check each cylinder in turn in the same manner 
as described for No. 1 cylinder. 


B. Test Conclusion 


1. A variation of + 10 pounds from specified pres- 
sure is satisfactory. However, the compression of 
all cylinders should be uniform within 10 pounds, 
A reading of more than the allowable tolerance 
below normal indicates leakage at the cylinder 
head gasket, piston rings or valves. 


2. A reading of 10 pounds over normal indicates 
excessive carbon deposits on the piston and cyl- 
inder head. 


3. A low even compression in two adjacent cylin- 
ders indicates a cylinder head gasket leak. This 
should be checked before condemning the rings 
or valves. 


To determine whether the rings or the valves are at 
fault, squirt the equivalent of a tablespoon of heavy oil 
into the combustion chamber, then crank the engine to 
distribute the oil and repeat the compression test. The 
oil will temporarily seal Jeakage past the rings. If ap- 
proximately the same reading is obtained, the rings are 
satisfactory, but the valves are leaking. If the compres- 
sion has increased 10 pounds or more over the original 
reading, there is leakage past the rings. During a com- 
pression test, if the pressure fails to climb steadily and 
remains the same during the first two successive strokes, 
but climbs higher on the succeeding strokes, or fails to 
climb during the entire test, it indicates a sticking valve. 
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Table 2—Manifold Vacuum Gauge Readings 


Gauge Reading 


: iti 
(Inches High) Engine Condition 


Normal 


Low and steady. Loss of power in all cylinders 
caused possibly by late ignition, 
fuel injector pump timing, valve 


timing or loss of compression. 


Manifold, carburetor, or cylinder 
head gasket leak. 


Needle fluctuates 
steadily as speed 
increases. 


A partial or complete loss of power 
in one or more cylinders caused 
by: a leaking valve; cylinder head 
or intake manifold gasket leak; a 
defect in the ignition system; fuel 
injector; or a weak valve spring. 


10. 


Poor engine performance can be attributed to the 
engine itself or to forces on the vehicle that tend to 
retard its motion, Dragging brakes, for example, cause 
the engine to work harder and poor engine performance 
results. 

Engine performance depends on proper fuel distribu- 
tion, correctly timed ignition, or fuel injection pump, 
normal uniform compression, normal operating tem- 
perature, properly regulated flow of fuel air mixture to 
the cylinders, and the unobstructed flow of exhaust 
gases. 

Engine trouble symptoms are discussed here with in- 
structions on what to do to satisfy the above conditions 
and regain good engine performance. 


GASOLINE AND LP-GAS ENGINES 
A. Engine Does Not Develop Full Power 

If the engine does not develop full power, has a 
low top speed, or faulty acceleration, it may be ad- 
visable to perform a complete engine tune-up. How- 
ever, if the tune-up was already performed, and did 
not correct the trouble, or if the complaint is received 
on a fairly new engine, proceed as follows eliminating 
any factors that are known to be correct. Refer to the 
trouble shooting road map in Figure 74 for the se- 
quence of tests and corrections. 

Before starting with the actual trouble shooting 
procedure, check the condition of the air cleaner and 
be sure it is not clogged with dirt or debris. Check 
the governor setting and be sure the linkage is oper- 
ating properly. 

1. Remove one spark plug wire from a plug. Hold 
the terminal of the wire %,_” away from the 
cylinder head. If a hot spark jumps this gap 
regularly at engine idle and at higher engine 


Gauge 


(Inches High) 


Reading Engine Condition 


19-20 


Normal 


Gradual drop in 
reading at engine 


idle. 


Excessive back pressure in the ex- 
haust system. 


Interm: 


fluctuation. 


ittent An occasional loss of power possi- 
bly caused by a defect in the igni- 
tion system, fuel system (diesel) 


or a sticking valve. 


Slow fluctuation 
or drifting of the 


needle. 


2. 


Improper idle mixture adjustment, 
carburetor or intake manifold gas- 
ket leak, or possibly late valve 
timing. 


TROUBLE SHOOTING 


speeds, the ignition can be considered satisfac- 
tery as far as the voltage is concerned. Check 
the ignition timing, with the aid of a timing light, 
and correct the timing if necessary. If a weak 
spark is indicated, check the coil secondary wire 
and the spark plug wires to make sure that they 
are seated firmly in their sockets. If a weak 
spark is indicated at all wires, proceed with the 
ignition trouble shooting procedure that applies, 
to locate the fault in the ignition system. 

Test the compression of each cylinder. If the 
pressure is above normal by more than 10 Ibs, 
excessive deposits of lead or carbon are indi- 
cated. Clean carbon or lead from the combustion 
chambers. 

If the pressure is below normal, by more than 
10 Ibs. excessive clearance between rings and 
cylinder walls is indicated, or the valves are not 
seating properly. To determine whether valves 
or rings are causing trouble, squirt a small quan- 
tity of engine oil into cylinder and recheck the 
compression. If the compression is now normal, 
the rings or cylinder walls are at fault. Install 
new rings or rebore the cylinders. If the com- 
pression is still low, the valves are not seating 
properly. Grind the valves. 

If the compression shows normal at the com- 
pression test, check the valve adjustment. If the 
valve lash is not correct, make a valve adjust- 
ment and test drive the tractor. If the valve lash 
is correct when checked, proceed with checking 
the carburetor adjustment. 

If the carburetor is out of adjustment, correct 
the adjustment and then test. If adjustment was 
correct, disassemble and clean the carburetor 
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thoroughly, then assemble it and make the neces- 


DOES ‘NOT DEVELOP sary preliminary adjustments, Perform a final 
Fuk FONTS adjustment with the carburetor on the tractor, 
(PRELIMINARY) If the carburetor adjustment is correct when 

CHECK FOR A CLOGGED AIR checked, proceed with checking the additional 
GOVERNOR ENING FS CORRECT possible causes shown in Figure 74. 
AND MING NTENSITY B. Engine Runs Rough 


Make sure the engine is thoroughly warmed up and 
the choke control is in all the way. 
Determine whether the trouble occurs at idle or at 


IGNITION IGNITION 
INOT O.K. OK. 


FOLLOW IGNITION TEST COMPRESSION a higher speed. . , 

TROUBLE SHOOTING — If the engine runs rough at idle and not at higher 
speeds, readjust the idle mixture until the engine runs 
TROUBLE smoothly. If the engine is still “rough,” check plug 
" fouling. If the engine runs rough at higher speeds, 

check the ignition, compression and valve action. 
= 3. Check the spark at each spark plug wire. If the 
CLEAN CARBON pra NOES spark is intermittent at each wire, check the con- 
COMBUSTION dition of the distributor breaker points. Replace 
CHAMBER badly pitted or burned points. If the spark is 
bette intermittent at only one wire, check for bad 
OW _O.K, STILL LOW. insulation on the spark plug wire or for a cracked 
gi PS distributor cap. Replace any units found defec- 
VALVE La NEW RINGS | VALVES tive. If the spark is OK at all wires, check for a 

faulty spark plug. Replace defective plugs. 
byt ae 2. If the compression of any cylinder is above nor- 


mal by more than ten pounds, it will be neces- 
sary to remove the cylinder head and clean out 


the carbon or lead deposits from the combustion 
chamber. 
CHEEK BETOR AOSTA tye If the compression of any cylinder is below 
ADJUSTMENT TEST DRIVE normal by 10 pounds or more, squirt oil in the 
cylinder and recheck compression. If compres- 
TROUBLE sion is now normal, the piston, cylinder, or. rings 
OVER are defective, Repair or replace as required. If 
CARBURETOR CARBURETOR the compression is still low, the valves are stick- 
ADJUSTMENT ing or are not seated properly. Check 3 below. 
i 3. Remove the cylinder head (or valve chamber 
TEST DRIVE CLEAN AND ADJUST cover), and check for sticking valves (bent stem 
CAREURETOR or “varnish” on stem or bent push rods). Free 
TEST ORIVE up the sticking valves if possible, or replace the 
valve or guide if necessary. 
TROUSLE: OVER 4. If the above procedures do not correct the 
troubles, check the valve timing. Retime the cam- 
CHECK ADDITIONAL POSSIBLE CAUSES: shaft if necessary. 
4 RESTRICTED EXHAUST ‘SYSTEM C. Engine Misfires Under Load 
iq byrne von TROUBLE If the engine misfires under load, check the ignition. 
5, CAMSHAFT OUT OF TIME 1. Remove the distributor and follow the procedure 
bass DRIVE given in the trouble shooting map in Figure 75. 
a. If distributor is faulty, make the necessary 
—- TROUBLE_OVER repairs. 
b. If coil is faulty, replace the coil. 
Figure 74—Engine Does Not Develop Full Power— c. If the distributor and coil are in good working 


Road Map order, check the fuel system. 
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2. Check the fuel system for overall operation with 


a combustion analyzer. 

a, Make corrections to the carburetor or fuel 
lines as required. 

b. If all other conditions are satisfactory, misfir- 
ing under load may be caused by sticking 
valves. If the valves are sticking, free up the 


1. Wipe all dust and moisture from the exterior of 


the distributor, coil, spark plugs, and spark plug 
wires and again attempt to start the engine. 


2. If the engine still fails to start, make sure each 


spark plug wire is attached to the correct spark 
plug. Make sure the spark plug wires are in- 
stalled in the correct terminals of the distributor 


cap, and check the interior of the distributor for 
dampness. Replace the distributor cap if there is 
evidence of shorting. 

. If the above procedure has not corrected the 
trouble, the camshaft is probably out of time. 
Remove the engine cylinder front cover and cor- 


action. 


D. Engine Starts But Fails to Keep Running 
If the engine starts and stops after a short period 3. 
of running and cannot again be started, the most 
probable cause is that fuel is not reaching the car- 


buretor. : rect the valve timing. 
1. Clear the fuel line and test the gasoline for 
water. F. Engine Cranks But Will Not Start 


This trouble often is caused by temporary condi- 
tions which can be readily observed, Check for igni- 
tion shorts due to dampness and for vapor lock or 
flooded engine. 

1. Turn the ignition switch ON, check the fuel sup- 
ply, then use the procedure given below that fits 
the existing conditions: 

ating temperature. Replace the faulty unit. a. If engine is wet, wipe all moisture from the 
distributor, cap, coil, spark plugs, and spark 
E. Engine Misfires and/or Backfires But plug wires. 
Will Not Start b. If the engine is hot, hold the hand throttle 
This symptom indicates that the spark plugs are open and crank the engine. This clears away 
not firing in their proper order, either due to the vapor lock which may be present. 

ignition high tension system being shorted, the spark c. If the engine is flooded (due to repeated at- 

plug wires being interchanged, or the camshaft being tempts to start while the carburetor was 

out of time. Perform the following steps in the order choked), push the choke button IN and open 


2. In rare cases, the ignition coil or condenser will 
allow the engine to start but will fail to deliver 
a spark when hot. Turn the ignition switch 
ON. Crank the engine and test the spark inten- 
sity with a spark meter. If the spark will not 
jump a %.»” gap, test the coil and condenser on 
a Distributor Test Set, when they are at oper- 


given: the hand throttle all the way. Crank the en- 
gine several revolutions to exhaust the sur- 
Sag plus fuel. 7 
isrnes d.If the engine is extremely cold, make certain 
toad that the choke is working, then pull the choke 


button out to the stop. Hold the clutch pedal 
or inching pedal down and open the throttle 
lever part way. With the ignition switch ON, 
press the starter button. 

e. If engine cranks slowly, make sure the battery 
is fully charged and the viscosity of the engine 
oil is correct for the prevailing temperature, If 
the engine still fails to start, fuel is not being 
delivered to the engine, or the ignition system 
is faulty. 

2. Determine if fuel is being delivered to the car- 
buretor. Remove the drain plug from the carbu- 
retor float chamber. If fuel runs from the drain, 
it indicates fue] is being delivered to the carbu- 
retor. If no fuel is observed at the drain, fuel is 
not reaching the carburetor. Check the sediment 
bowl for water and clean out the fuel line. 

3. Determine if current is being delivered to the 
spark plugs. Turn the ignition switch ON. Re- 


TEST DISTRIBUTOR AND COIL 


DISTRIBUTOR “| [ Bemgror | 
NOT_OK Ox 


REPAIR DISTRIBUTOR 


TROUBLE OVER 


{ FUEL SYSTEM 
OK 


REPAIR FUEL SYSTEM 


iP Vi 
FRE UP VALVES TROUBLE OVER 


Figure 75—Engine Misfires Under Load—Road Map 
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move the wire from any spark plug, then hold 
the wire terminal 34,” from the cylinder head 
while the engine is being cranked. If a spark 
does not jump this gap, the ignition is at fault. 
Follow the procedure under “Ignition System” 
for the symptom that applies in your case. 


from the tank by disconnecting the tank line 
to filter as a check. 
b. With the engine turned off and all lines con- 
nected, open the fuel tank shut-off valve fully. 
c. Open the drain cock in the filter base and 
allow the fuel to drain for a short period. 
Then, close the drain cock. 


G. Engine Misfires On Acceleration or . d. Open the bleed screw at the filter cover and 
Hard Pull ae allow fuel to escape until all air bubbles dis- 

; The most probable cause for misfiring on accelera- appear. Then, close the bleed screw. 
tion or hard pull is the ignition or carburetor adjust- 2. To detect faulty injectors, it is necessary only to 


ment, Check the spark intensity at the spark plugs, 
and the fuel level in the carburetor float chamber. 
1. Run the engine at idle speed. Remove the wire 


disconnect the pressure lines at each injector as 
follows: 
a. With the engine running at approximately 


from No. 1 spark plug, hold it 34,” from the cyl- 
inder head, and observe if the spark jumps regu- 
larly without missing. Make this test at each 
spark plug wire. If a satisfactory spark is ob- 
tained from each spark plug wire, proceed with 
steps 2 and 3 below. 

If an unsatisfactory spark or no spark is ob- 
tained at any of the wires, follow the procedure 
for the symptoms given under, “Ignition System” 
that most nearly applies. 

2. Clean and gap plugs. Replace damaged or faulty 
plugs. 

3. Check the carburetor power adjusting needle 
adjustment. If correctly adjusted, disassemble 
and clean the carburetor, then adjust the float 
level. 

4. If performance is still below normal, test the 
compression of each cylinder and make correc- 
tions as required. Run the engine at idle speed 
and observe if any of the valves are noticeably 
noisy. Abnormally noisy valves indicate sluggish 
valve action. Make the necessary corrections. 


DIESEL ENGINES 


800 rpm, disconnect one injector line and lis- 
ten for a drop in speed or a rougher engine 
performance. 
b,. Check each injector in the same manner until 
the faulty unit or units are found. 
NOTE: When injectors are disconnected, ob- 
serve to see if an equal volume of fuel is 
being pumped through the lines. If it is not, 
the line may be restricted or the pump could 
be faulty. 


. Check cylinder compression as follows: 


a, Be sure the battery is up to specifications. Op- 
erate the engine for a minimum of 44 hour at 
1200 rpm, then stop the engine. 

b. Move the hand throttle to the closed position, 
Turn the fuel shut-off valve to the closed 
position. 

c. Remove the injector and seat washer from No. 
1 cylinder. 

d, Clean the injector bore and crank the engine 
to blow out any loose carbon particles, 

e. Install the Compression Gauge Adapter (5) 
from Compression Gauge Kit N-1000-BB in 
the No. 1 injector bore using a new seat wash- 
er and the injector mounting bolts. 


A. Engine Does Not Develop Full Power 
Refer to the trouble shooting road map, Figure 76, f. Connect Compression Gauge.and Hose to the 
and the following service checks which are suggested Adapter. 
in the road map but may not appear elsewhere in this g. Start the engine and accelerate to 1400 rpm 
manual. and observe the gauge needle which should be 
1. With the engine turned off and the fuel tank approximately 490 psi. 


shut-off valve fully opened, disconnect the fuel 
line leading from the outlet side of the fuel filter. 
There should be a full volume of fuel flow from 
the filter outlet. 

Providing that the tank-to-filter line is not 
clogged,.a restricted flow or no flow of fuel indi- 
cates either a clogged filter element or an air 
lock in the assembly. Bleed the assembly of air 
as described in the following step or replace the 
element as required. 

a. First, make sure that fuel is reaching the filter 


If the pressure gauge is below normal by 
more than 20 pounds, excessive ring to cylin- 
der wall clearance is indicated or the valves 
are sticking. Squirt a small amount of engine 
oil into each cylinder and crank the engine 
again. If the pressure reads normal on the 
gauge, the rings or cylinders need servicing. 
However, if the pressure is still below normal, 
the valves are not sealing and need regrinding. 
Check each cylinder in turn in the same 
manner. 
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ENGINE DOES NOT DEVELOP FULL POWER 


Excessive Black Smoke 


Air Intake System Clogged 
Cold Engine 
Fuel Tank Cop Vent Clogged 
Fuel Tank Shut-Off Valve 
Partially Closed 


High Idle Screw Ad- High Idle Screw Ad- 
jystment Not O.K. justment O.K. 


Adjust Screw on Pump Oper- Fuel Volume Restricted or 
ating Lever for Right RPM Air or Water in Fuel 


* 
Fuel Volume O.K. Fuel Volume Not O.K. 


Check Pump To Engine Change Filter 
Timing Incorrect Element Bleed 
Filter Assy. 


Check Idle 
Speed Adjusting 
Screw Adjustment 


Check Retime Pump To Engine 
Valve Lash Adjustment 
* 


Valve Lash Not O.K. Valve tash O.K, 


Adjust Valve Lash Check Injector Operation 
(Hot) 


* 


Replace Injectors Check Cylinder Com- 
pression 


Compression Balanced Compression Low or 
and Normal Unbalanced 


Replace or Repair 

Replace Injection Pump Rings, Valves, Piston 
Cylinders or Head 
Gosket 


New Pump Not O.K. New Pump O.K. * 


Additional Possibilities 


Wrong Type of Fuel 
Excessive Friction in 
Engine or Power Train 


* 


Figure 76—Engine Does Not Develop Full Power— 
Road Map 
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COLD WEATHER STARTING (MANIFOLD HEATERS) 


Set Hand Throttle Lever 1/2 Open. Type of Fuel and Crankcase 
. Torn Tractor Key Switch On. Oil Weight 
.. Depress and Hold Manifold Heater Switch Weight of Oil in Air Cleaner 
For Approximately 30 Seconds. Cup 
Press Starter Button and Keep Energizing The Battery Condition 
Manifold Heaters While Engine is Cranking 


Engine Does Not Start 


Reduce Throttle Slightly and Check for Manifold Heater Heat 
Then Increase Slowly to Half by Feeling the Plugs Be- 
Speed During Warm Up. low the Insulators with 

* the Manifold Heater Switch On. 


Manifold Heaters Not O.K. Manifold Heaters O.K. 


Check Battery Condition 


Battery O.K. but Manifold 
Heaters Will Not Heat 
Check Manifold Heater Relay Change or Use Booster 


by Depressing the Manifold Battery 
Heater Switch * 


; Relay Solenoid 
Relay Solenoid Clicks Does Not Click 


Check Manifold Heaters for Damage By-Pass Manifold Heater Switch by Running a 


and Tighten Terminal Leads. Jumper Wire From A to 8 Terminals on 
x Replace Damaged Plugs. Relay. 


Relay Solenoid Does Relay Solenoid Clicks 
Not Click (Oefective Manifold Heater Switch) 


Replace Defective Relay Check Connections and Re- 
place Manifold Heater Switch 
if Defective, 


Monifold Heaters Still Do Monifold Heaters Heat 


By-Pass the Manifold Heater Relay 
by Running a Jumper Wire from Circuit is 
A to C Terminals Working 


Manifold Heaters Still Do * 
Not Heat Manifold Heaters Heat 


Additional Possibilities 


Defective Starter Motor Relay Replace Defective 
or Loose Connections. * Manifold Heater Relay 


NOTE: See Manifold Heater Circuit Diagram 


Figure 77—Cold Weather Starting 
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———————— Eee 


ENGINE EMITS EXCESSIVE SMOKE 


White Smoke Black Smoke 


Fuel is Not Burning 


Preliminary: 
Check For: @ Type of Fuel Used 
@ Air or Water in Fuel @ Cold Engine 


@ Incorrect Timing @ Engine Load 


@ Faulty Injectors Additional Possibilities 


@ Poor Cylinder Compression @ Clogged Air Intake System 


Faulty Fuel Injectors 

Poor Cylinder Compression 
Restricted Exhaust 

Excessive Carbon in Cylinders 


Faulty Injection Pump 


Figure 78—Engine Emits Excessive Smoke 


11. SPECIFICATIONS 


There are four different engines used in Ford Trac- 


Blue Smoke 
(Seldom Occurs} 
Check For; 


@ Incorrect Timing 
@ Faulty Injectors 


@ Poor Cylinder 
Compression 


tors, 134 cu. in. gas, 172 cu. in. gas, 144 cu. in. diesel, and 
172 cu. in. diesel. The gasoline and LP-Gas engines are 
basically the same with the exception of carburetion, 


therefore all specifications listed under gasoline engines, 
will also apply for the LP-Gas engines. When reference 
is made to engine models, it will be 134 and 172 cu. in. 
gasoline or 144 and 172 cu. in. diesel. 


Engine 134 Cu. In. Gasoline 172 Cu. In. Gasoline 144 Cu. In. Diesel 172 Cu. In, Diesel 
No. of Cylinders 4 4 4 4 


Valve Arrangement Overhead 


Overhead Overhead Overhead 


*Horsepower (brake) 


48.4 @ 2200 rpm 


62.6 @ 2200 rpm 


42.7 @ 2200 rpm 56.3 @ 2200 rpm. 


Bore 3.44 


3.90 3.56 3.90 


Stroke 3.60 


3.60 3.60 3.60 


Displacement 134 Cu. In. 


172 Cu. In. 


144 Cu. In. 172 Cu. In. 


Compression at Sea Level 205 PSI @ 1000 rpm 


205 PSI @ 1000 rpm 


483 PSI @ 1000 rpm =| 554 PSI @ 1000 rpm 


Firing Order 1-2-4-3 


1-2-4-3 1-2-4-3 1-2-4-3 


Oil Capacity 
Refill 
Initial 


4 qts. 


4 qts. 
5 qts. 


5 qts. 


4 qts. 
5 qts. 


4 qts. 
5 qts. 


Compression Ratio 


7.521 75:1 


16.8:1 


16.8:1 


*Torque ft. Ibs. at rpm 


*Less air cleaner, fan and muffler. 


1268 @ 1600 rpm 


166 @ 1600 rpm 


111.3 @ 1400 rpm 


140.4 @ 1400 rpm 
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GASOLINE ENGINES 


Pistons 


Autothermic Cam Ground 


pO 
Fitting Fitting Fitting 
Part No. New Piston in New Bore New Piston in Used Bore Used Piston in Used Bore 


Gauge Thickness Pounds Gauge Thickness Pounds Gauge Thickness Pounds 


(Inches) Pull (Inches) Pull (Inches) Pull 
EAE-6108-F 0.0015 5-10 0.002 5-10 0.003 5-16 
EAF-6108-F 0.0015 5-10 0.002 5-10 0.003 5-10 


DIESEL ENGINES 


Pistons 


Solid Trunk—Cam Ground 
Fitting Fitting Fitting 
real No. New Piston in New Bore New Piston in Used Bore Used Piston in Used Bore / 
Gauge Thickness Pounds Gauge Thickness Pounds Gauge Thickness Pounds 
(Inches) Pull (Inches) Pull (Inches) Pull 
| 6108-A 0.005 5-18 0,006 5-18 0.007 5-18 


311996 0.005 5-10 0.006 5-10 0.007 5-10 


GASOLINE ENGINES 


Piston ee 


Side Clearance End Clearance and Oversize 


Top Ring Second Ring Oil Ring End Clearance Oversize Available 
Part No. (Inches) (Inches) (Inches) (Inches) (Inches) 


CPN-6149-B . A 0.020 - 0.030 - 0.040 


FPN-6149-A . A . B 0.020 - 0.030 - 0.040 


DIESEL ENGINES 
Side Genre 


2nd and 3rd Upper Lower End Oversize 
Part No, Top Ring Rings Oil Ring Oil Ring Clearance Available 
(Inches) (Inches) (Inches) (Inches) (Inches) (Inches) 


JPN-6149-A . i : : ; 0.020 - 0.030 - 
; 0.040 

HPN-6149-A ? 0. . r 0.020 - 0.030 - 
0.040 


Piston ee 


GASOLINE AND DIESEL ENGINES 
Piston Pins 


Diameter Length Clearance in Rod Bushing _ Clearance in Piston 
Part No. (Inches) (Inches) t (Inches) (Inches) 
EAE.6135-B 0.9120 2.930 0.0004 0.0001 
0.9123 2.942 0.001 0.0005 
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GASOLINE AND DIESEL ENGINES 


Piston Pins—Cont’d 


Clearance in Rod Bushing Clearance in Piston 
(Inches) (Inches) 


EAD-6135-B 


BONN-6135-A 


310640 


CONNECTING ROD ALIGNMENT CRANKSHAFT JOURNAL een 


Bashing 
Part No. Bad ace Part No. Crankpin Pe ournal 
(Inches) (Inches) aay (Inches) (Inches) 


EAA-6200-B 0.0005 EAF-6303-D 


BONN-6200-A 9.0005 310731 


312731 0.0005 


GASOLINE AND DIESEL ENGINES 
Connecting Rod Bearings 


Pree | SS | 
Part Number (Inches) (Inches) (Inches) 
EAG-6211-G . . 0.001 - 0.002 
0.010 - 0.020 
312026 . . 0.001 - 0.002 


0.010 - 0.020 


GASOLINE AND DIESEL ENGINES 
Main Bearings 


Bearing Oil Clearance Crankshaft End Play Undersize Bearings Available 
Part Number (Inches) (Inches) (Inches) 


EAF-6331-A . 5 0.002 - 0.002 


0.010 - 0.020 
EAF-6342-C . 5 0.001 - 0.002 


0.010 - 0.020 
312146 . . 0.001 - 0.002 
0.010 - 0.020 
311980 . . 0.001 - 0.002 
0.010 - 0.020 
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GASOLINE AND DIESEL ENGINES 
Camshaft 


Gear Lash End Play Journal Diameter Oil Clearance 
Part Number (Inches) (Inches) (Inches) (Inches) 


310377 0.002 - 0.006 0.003 - 0.007 | __(1.925-1.926 | 0.0015 - 0.0035 


GASOLINE AND DIESEL ENGINES 


Stem Stem to Guide Cap to Stem 
Part Number Face Angle Diameter Clearance Valve Lash End Clearance 
(inches) (Inches) (Inches) (Inches) (inches) 


EAF-6505-D (Exhaust) 46 Degrees 0.3405 
0.3415 
BONN-6505-A (Exhaust) 46 Degrees 0.3405 
0.3415 
310651 (Exhaust) 46 Degrees 0.3405 
0.3415 
EBU-6507-A (Intake) 46 Degrees 0.3415 
0.3425 
BONN-6507-A (Intake) 46 Degrees 0.3416 

il 0.3423 


310650 (Intake) 46 Degrees 0.3416 
0.3423 


GASOLINE AND DIESEL ENGINES 
Valve Seats 


Seat Runout Cache) Seat Width Gach) 


40-6057-B Intake 45 Degrees 0.002 0.060 - 0.080 
Exhaust 45 Degrees 0.002 Insert 0.090 - 0.110 


GASOLINE AND DIESEL ENGINES 


Valve Guides 


Inside Diameter Guide to Valve Stem Clearance 
Part Number (Inches) (Inches) Removable 


EAF-6510-C 


311411 


GASOLINE AND DIESEL ENGINES 
Valve Timing and Lift 


Valve Lash Intake Intake Exhaust Exhaust Valve Lift (Inches) 
for Timing Opens Closes Opens Closes | Intake | Exhaust | 
ALL 0.015 (Hot) Before T.D.C. After B.D.C. Before B.D.C. After T.D.C. 3370 
15 Degrees 35 Degrees 41 Degrees 15 Degrees 
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GASOLINE AND DIESEL ENGINES 
Valve Springs 


Tek Length Gach) Danpering Oo 


EAA-6513-A Closed— 54-62 Lbs. Installed Down 
Open—124-140 Lbs. 


GASOLINE AND DIESEL ENGINES 
Valve Tappets 


EAA-6500-D 0.0005 0.4989 
0.0021 0.4995 
GASOLINE AND DIESEL ENGINES 
Oil Pump Assembly 


Drive Shaft to Body Driven Gear to Pin Gear to Pump Body Side Relief Valve 
Part Number Clearance (Inches) Clearance (Inches) Clearance (Inches) Spring Tension 


BONN-6621-A 0.0015 - 0.0029 0.001 - 0.002 0.005 Max. 9.8 Ibs. + 4 oz. at 1.56” 


GASOLINE AND DIESEL ENGINES 


Cylinder Sleeve Bore Diameter 
Taper and Micro Finish 


[neine | Micro Finish | _Sienes | Taper neh) | _Owof Round (ncha)_| Diameter Gnchay_] 
Parcutn [#3 | Ye | eomingtede | _00ms | saaeea.a08 | 
Pawcute [8 | Ne | toon gic | ooms 
[arcu in [25-38 | Yeo | coor inches | os | sane _| 


GASOLINE AND DIESEL ENGINES 
Rocker Shaft and Supports 


Journal Diameter Support I.D. 
Part Number (inches) (Inches) Material 


EAF-6563-B Aluminum 


EAA-6531-A Aluminum 


EAA-6532-A Aluminum 


uy 
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Torque Limits Foot Pounds 
Valve Rocker Arm Cover.......++.--5: 144-2 in. Ibs, 
Cylinder Head Bolts...........--- 65-70 (Gasoline) 


100-105 (Diesel) 
Valve Rocker Arm Support to Cylinder Head... .45-55 


Valve Push Rod Chamber Cover........ 20-30 in. Ibs. 
Fuel Injectors to Cylinder Head.............. 15-18 
Bleed Back Line to Fuel Injectors..:..........- 6-9 
Manifolds to Cylinder Block. ..........0-00005- 40-50 
Water Outlet Elbow. .... 0... cece cece ee eeee 8-10 
Water Pump to Cylinder Block...........++-- 10-15 
Camshaft Thrust Plate to Cylinder Block....... 12-16 


Torque Limits Foot Pounds 


Cylinder Front Cover... .. 0. ccc ccs c eee tees 10-15 
Main Bearing Cap Bolts...............0006 100-105 
Connecting Rod Nuts..............0s ee eeeee 45-50 
Connecting Rod Pal Nuts............0.ceeeaeee 3-4 
Flywheel to Crankshaft......... 0.0.0 cece cues 75-85 
Crankshaft Pulley to Crankshaft............ 100-110 
Oil Pump to Cylinder Block................-- 30-35 
Oil Tubes to Oil Pump Cover Plate......2..... 10-15 
Oil Pan to Cylinder Block...................12-15 

Model 501 only .......... eater’ satis & 20-25 


Hydraulic Pump Gear Cover to Cylinder Block. . . 18-21 


12—SPECIAL TOOLS 


The following tools are used to overhaul the engine 
and are illustrated in the preceding sections of the 
manual: 


Tool No. Description 

S18. cae tis Saeed ee ogee Driver Set—Bushing 
TH818 sic oe eis ods Driver Set-Heavy Duty Bushing 
GSLOCAB eosin aisidigiels sede sense Driver—Valve Guide 
6701-A...... Forming Tool—Crankshaft Rear Oil Seal 
6149-9...... Piston Ring Expander—134 cu. in. Engine 
N-630....... Piston Ring Expander—172 cu. in. Engine 
LM-6110...........0005 Piston Ring Groove Cleaner 
FT-970......... Pulier and Installer—Cylinder Sleeve 
6207-D.....6..... Reamer—Connecting Rod Bushing 
7600-E. 0... eee ee ee Remover—Clutch Pilot Bearing 
6306-AE .........0--20es Remover—Crankshaft Gear 


Tool No Description 
18.182 6 6:62.0%5.c.09 eis Remover and Replacer—Governor 
Needle Bearing 
3600-E....... 2.6200, Scale—Piston Pull (0-25 in. Ibs.)}! 
6149) fivcseatn< ese eistne-daie% Compressor—Piston Ring 
850-T ........... Compressor—Piston Ring (Diesel) 
O513-EEB. oo hes deitisceit e's Compressor—Vaive Spring 
UTC-48 ......... Gauge—Compression (0-300 P.S.L) 
N-1000-BB ...... Gauge—Compression (0-800 P.S.L) 
(Diesel) 
6011-E ....... wisi a's ade e Syed Reamer—Cylinder Ridge 
6207-C.........- Remover and Replacer—Connecting 
Red Bushing 
6306-AF .......0.26-5-- Replaced—Crankshaft Gear 
6085-F..........-- Fixture—Cylinder Head Overhaul 


6000-KAD .........-..000ee Fixture—Engine Lifting 
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POWER PLANT 
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The electrical system consists of the starting system, A six-volt positive ground electrical system. is used 
charging system, ignition system (Gasoline and LP-Gas on all gasoline and LP-Gas powered Ford Tractors, 
models only), and the lighting system. whereas, a twelve-volt negative ground electrical sys- 


tem is used on all Ford Diesel Tractors. 


SECONDARY WIRE-COIL TO 
DISTRIBUTOR (HIGH TENSION) 


ay, a 
DISTRIBUTOR ; AMMETER 
Oo 


YELLOW 


YELLOW 


PRIMARY WIRE-COIL BATTERY, ‘Same 
TO DISTRIBUTOR R TERMINAL BLOCK 
(LOW TENSION) ECULATOR 


SPARK PLUGS 

FIRING ORDER 1-2-4-3 |_f YELLOW 
BATTERY TO R RED-GREEN TRACER 
RELAY CABLE 

STARTING MOTOR 

TO RELAY CABLE Para Gs 

GENERATOR srartinc |} BOCK 
RED-BLUE 


—--, YELLOW -- TRACER 


ft ( BLACK {J pea. an 
tbe TRACER S4 _qitRa 
La! Ni-— stanren 


BLACK-RED TRACER 


Figure 1—Electrical System Wiring Diagram 6—Volt 
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CONNECTOR GREEN 
= 


FUEL GAUGE 


t/ 


HEADLAMP HARNESS 


TWO-WAY 


TERMINAL SENDER 
DISCONNECT] BLACK 
LIGHT 


= 
BATTERY TO SWITCH WyGREEN = 


Ss 
HEADLAMP GROUND CABLE ie SOCKET ASSEMBLY 


TRAILER 
DISCONNECT 
(») ut 
“a ti erry 
CONNECTOR NEGATIVE oi 
[prerminat BLOCK 
— BLACK 


POSITIVE TAIL LAMP 


BLACK | STARTING MOTOR TO 


RELAY CABLE 


F IGNITION LOCK 
HEADLAMP = 


bs WHITE 
a GENERATOR 


STARTER 
STARTING § HARNESS—(—Q] SWITCH 


GENERATOR 
WHITE WARNING 


LAMP 
CIRCUIT WIRING DIAGRAM 
12-VOLT SYSTEM 


STARTER KEY SWITCH 


TRACTOR STARTING 
MOTOR RELAY 


MANIFOLD 
HEATER 
MANIFOLD 


HEATER CIRCUIT MANIFOLD 


i} HEATER 


Figure 2—Electrical System Wiring Diagram 12—Volt 
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1. BATTERY 


The battery is used to convert chemical energy into 
electrical energy and is the source of current in all Ford 
Tractor electrical systems. Its primary function is to 
provide current for the ignition and starting systems to 
start the engine. After the engine has been started, the 
generator will replenish the current in the battery that 
was used when starting the engine. In addition to keep- 
ing the battery charged, the generating system sup- 
plies current for ignition, lights and electrical acces- 
sories, 


A. Maintenance 


1. Check the level of the electrolyte at regular 
intervals to make certain that it is at the ring 
in the filler holes. If it is lower than the rings, 
bring it to the proper level by adding distilled 
or purified tap water. 

2. Battery terminals should be kept tight and 
free of corrosion. Two tablespoons of baking 
soda mixed with one pint of water makes a 
satisfactory solution for cleaning terminals, 
battery case and battery support. Plug all vent 
holes to prevent entry of cleaning solution. 
After cleaning, the soda water should be rinsed 
away with clean water. Apply a small portion 
of petroleum jelly to the terminals to counter- 
act corrosion, Remove plugs from vent holes. 

3. Check the specific gravity of the battery with 
a hydrometer. Compare the hydrometer read- 
ing with the Battery Specific Gravity Chart to 
determine the state of charge. 


BATTERY SPECIFIC GRAVITY CHARGE 


Specific Gravity 
‘Temperate Climates 


1.275 
1.250 
1.225 
1.200 
1.175 


State of Charge 


Fully Charged 
75% 


50% 
25% 
Discharged 


Hydrometer readings will be accurate in tempera- 
ture from 70°F, to 90°F. Readings must be compen- 
sated to .004 specific gravity for each 10°F. For every 
10° above 80° add .004 gravity points and for every 
10° below 80° subtract .004 gravity points. For ex- 
ample, an uncorrected reading of 1.225 specific gravity 
with an acid temperature of 0°F., would indicate a 
50% charged battery. However, with a temperature 
correction of .004 specific gravity for each 10°F. 
change from the reference temperature of 80°F. or 


.032 specific gravity (8 x .004=.032), the correct read- 
ing would be 1.193 specific gravity (1.225—.032= 
1.193) or approximately a 25% charged battery. Most 
hydrometers have a thermometer and correction scale 
built in so that a temperature correction can be readily 
made. 


B. Removal 


1. Disconnect the battery ground cable (— cable 
diesel tractors and + cable on all others). 

2. Remove the nut and washer from each hold- 
down clamp bar and remove the bars. 

3. Remove the battery and hold-down clamp from 
the battery support. Lift the clamp from the 
battery. 


C. Installation 


1. Make certain that the electrolyte is at the 
proper level and that the battery is fully 
charged. 

2. Position the hold-down clamp on the battery. 
Place the battery on the battery support. 


NOTE: The positive post of a six-volt battery 
must be toward the right side of the tractor 
while the negative post of a twelve-volt battery 
must be toward the right side of the tractor. 


3. Secure the battery with the two hold-down 
bars, washers and nuts. Tighten the nuts only 
enough to prevent the battery from shifting 
on the support. 

4. Connect each battery cable to its respective 
post. 

IMPORTANT: Always connect the ground 
cable last. 


D. Light Load Battery Test 


1, Disconnect the coil to distributor secondary 
wire from the coil on LP-Gas or gasoline 
models. On diesel models, place the throttle 
lever in the closed position. 

2. Crank the engine from 3 to 5 seconds to stabi- 
lize battery voltage. 

3. Turn the headlights on and, after one minute, 
check each battery cell with an O-4 voltmeter. 
Record the readings. 

4. If all cell readings are 1.95 volts or more and 
variation is less than 0.5 volt between all cells, 
the battery is in good condition. 

5. If any cell reads less than 1.95 volts and varia- 
tion is less than 0.5 volt between all cells, 
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charge the battery and repeat the test. Like- 
wise if all cell readings are less than 1.95 volts, 
charge the battery and repeat the test. 


6. If cell readings are 1.95 volts or more and vary 
more than 0.5 volt, replace the battery. 


7. A battery that is in good condition should be 
charged until a hydrometer reading of 1.230— 
1,275 is obtained, 


8. Connect the secondary wire to the coil if it was 
previously disconnected. 


E. Charging the Battery 


1. Wash all dirt from the battery and clean its 
terminals before placing it on charge. Do not 
allow dirt to enter the cells. Bring the liquid 
level in the cells up to the fill ring. Allow the 
battery to warm up before adding water as the 
level will rise as it warms. 


2. Slow charging is the only method which will 
fully charge a battery. Slow charging should be 
at a rate of 3 to 4 amperes for a sufficient 
length of time to fully charge the battery. The 
battery is fully charged when the cells are all 


3. 


gassing freely and the gravity ceases to rise 
for three successive readings taken at hourly 
intervals. Do not stop charging short of the fully 
charged state, even if it requires charging for 
24 hours or more. A battery which is badly 
sulphated may not take a charge or will re- 
quire more charging time than a normal battery. 


A fast charger has the ability to quickly “boost” 
a battery without removing it from the trac- 
tor. However, a high rate charger may be used, 
to quickly “boost” a battery. A high rate charge 
must always be followed by slow charging for 
a length of time necessary to bring the battery 
to full charge. Follow the instructions provided 
by the manufacturer of the fast charger being 
used. 


NOTE: Charging batteries at a high rate 
causes the temperature of the electrolyte to 
rise and may cause violent gassing of the 
electrolyte, unless the equipment is provided 
with an automatic time limiting or tempera- 
ture limiting device to protect the battery 
electrolyte from exceeding a temperature of 
125° F. and gassing excessively. 


2. GENERATOR AND CHARGING CIRCUIT 


The charging circuit consists of the battery, genera- 
tor, generator regulator, charge indicator light and the 
necessary wiring. A shunt wound two pole type genera- 
tor provides the electrical energy necessary to keep 
the battery fully charged. Generator output is con- 
trolled by a two unit regulator consisting of the cutout 
relay and a voltage current regulator. Before attempt- 
ing any repairs in the charging circuit, make certain 
that the fan belt is properly adjusted and that terminal 
connections are tight, then perform the following tests 
to determine which unit is at fault: 


GENERATOR 
A. Generator Output Test 


1. Disconnect the armature (red) wire from the 
terminal on the generator. Connect a jumper 
wire across the armature and field terminals as 
shown in Figure 3. 

2. Connect the negative lead of an O-75 ammeter 
to the generator armature terminal (six- volt 
system only). 


NOTE: On twelve volt systems, connect the 
ammeter positive lead to the generator arma- 
ture terminal. 


3. 


Connect the other ammeter lead to the terminal 
of the armature wire as shown in Figure 3. 


Start the engine and gradually increase the 
engine speed to 1500 rpm while observing the 
ammeter. The generator output should reach or 
exceed 20 amperes. 


sale 
er 


ARMATURE 
WIRE 


Figure 3—Generator Output Test Connections 
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NOTE: Stop the engine and disconnect the 
jumper wire from the field and armature ter- 
minals as soon as the generator output is ob- 
tained to prevent overheating the generator. 


If the generator output is below 20 amperes or 
is erratic, check the generator belt tension and 
adjust if necessary. Repeat the test. If adjusting 
the belt does not increase the generator output 
to 20 amperes, remove and repair or replace 
the generator. 


B. Voltage Limiter and Cutout Tests 


1. Prior to checking the generator regulator, the 


following three components of the electrical 
system must be checked, and their condition 
known. The wiring harness must be inspected 
and all connections checked for cleanliness and 
tightness. Corroded or dirty terminals cause 
high resistance which hampers the performance 
of the system. Bare wiring must be replaced or 
repaired. The generator output test must be 
made to be sure it is working satisfactorily and 
the battery specific gravity must be checked to 
determine its state of charge. If specific gravity 
is below 1.250, the battery must be charged or 
replaced with a fully charged battery. 


. With the ammeter wires still connected as in 


the generator output test, (with the exception 
of the jumper wire) connect the voltmeter nega- 
tive lead to the ammeter positive lead. 


NOTE: If working on a twelve-volt system, 
connect the voltmeter positive lead to the 
ammeter negative lead. 


Connect the other voltmeter lead to ground as 
shown in Figure 4. 


. Start the engine and allow it to idle until the 


regulator reaches normal operating temperature 
(obtained after a 30 minute run at a 4.5 to 5.0 
amp charge rate). Slowly increase the engine 
speed to 1500-2000 rpm while observing the 
ammeter and voltmeter. Cutout closing will be 
indicated by a “flick” of the voltmeter pointer 
and a rise of the ammeter pointer. The voltage 
at the time the voltmeter pointer “flicks” or 
momentarily drops back, will be the cutout 
closing voltage. The cutout closing voltage 
should be 6.0-6.6 volts for a six-volt system with 
the regulator at 80°F., or 12.2-13.0 for a twelve- 
volt system under the same temperature con- 
ditions. This test may have to be repeated sev- 
eral times to note the flicking of the voltmeter 
pointer. 


| GROUND |" Ammeter Negative Lead| 
| CONNECTION |e — 


1s SR 


a 


+) TERMINAL 


RMATURE 


Figure 4—Generator Regulator Test Connections 
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Replace the voltage regulator if not within 
specifications. 


Read the regulated voltage on the voltmeter 
which is connected from the regulator “arm” 
terminal to ground, The following tables give 


SIX-VOLT SYSTEM 


7,65-8.05 7.20-7.60 


7.60-8.00 70 7.15-7.55 
7.55-7.95 75 7.10-7.50 
7.50-7.90 80 7.05-7.45 
7.45-7.85 85 7.00-7.40 
7.40-7.80 90 6.94-7.35 
7.35-7.75 95 6.90-7.30 
7.30-7.70 100 6.85-7.25 


7.25-7.65 


TWELVE-VOLT SYSTEM 


15.15-15.95 
15.1-15.9 
15.05-15.85 
15.0-15.80 


14.7-15.5 
14.65-15.45 
14.6-15.4 
14.55-15.35 
14.47-15.27 
14.4-15.2 
14.33-15.13 
14,25-15.05 


14.95-15.7 
14.9-15.7 
14.85-15.65 
14.8-15.6 
14,75-15,55 
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CURRENT 
Figure 5—Six-Volt Regulator Test Curve 


the proper setting of the voltage limiter for 
various temperatures when tested with a current 
of 4.5 to 5.5 amperes, 


5. Disconnect the test leads and connect the arma- 
ture wire to the armature terminal on the gen- 
erator. 


C. Generator Removal and Installation 


1, Disconnect the armature, field and ground wires 
at the generator terminals. 


2, Remove the adjustment arm to generator bolt, 
the generator belt, and the two pivot bolts from 
the mounting bracket. Then remove the gen- 
erator. 


3. Clean the mating surfaces of the generator and 
mounting bracket. Install the generator in the 
bracket with two pivot bolts and lockwashers. 
Install the generator belt, and the adjustment 
arm-to-generator bolt. 


4. 


Adjust the belt tension and tighten all bolts 
securely. Install the armature, field, and ground 
leads on their respective terminals. 
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Figure 6—Twelve-Volt Regulator Test Curve 


D. Generator Disassembly 


1. Remove the through bolts, the rear end plate 
and the armature frame, Figure 7. When sep- 
arating the generator, take care not to lose the 
dowel pins. 


no 


. Clamp the armature in a vise equipped with 
soft metal jaws and remove the pulley retaining 
nut and lockwasher. 


3. Use a suitable puller to remove the pulley, then 
pry the woodruff key out of the shaft and re 
move the front end plate. 


IMPORTANT: Always make an electrical test 
of brushes and brush holders and field coils 
for possible shorting before disassembly. Also 
check the front bearing and rear bearing or 
ball bearing for signs of wear or defects before 
removing them. 


> 


. Remove both brushes by removing the attach- 
ing screws. Remove the brush terminal screw, 
insulator, and brushes. 


on 


. Remove the snap ring from the front end plate 
and remove the front bearing. 
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Fig. 7——Generator Disassembled 


E. Generator Inspection—Visual 


1. 


Replace the armature if the shaft is bent, worn 
or damaged. Turn the armature in a lathe if 
the commutator is rough or uneven, then under- 
cut the mica. Solder broken connections with 
resin core solder. 


Check brush holders to make certain that they 
are securely mounted. Make certain that the 
brushes slide freely in the holders. Replace 
bearings that are worn or damaged. 


Replace brushes that are worn less than 14 inch 
in length. 


Place the armature in the rear end plate and 
attach a tension scale to the brush spring as 
shown in Figure 8. Pull on the scale and note 
the reading when the spring leaves the brush. 
If not within 26-34 ounces (6-volt generator) 
or 32-40 ounces (12-volt generator), replace the 
springs. 


Inspect the field coils in the armature trame 
for damaged or charred leads and replace if 
necessary. 


F. Generator Electrical Tests 


The following meters and equipment are required 
for making electrical tests on the generator and 
regulator. 


O-20 Voltmeter 
O-75 Ammeter 
“Growler” Tester 


Jumper Wires 
6-Volt Storage Battery 
12-Volt Storage Battery 


Armature Tests: 


1, Place the armature in a growler and rotate it 
slowly while holding a steel strip or hacksaw 
blade over the steel coils as shown in Figure 9. 
The steel strip will vibrate over a shorted coil. 
Replace the armature if a short circuit is found. 


2. Check the armature for a grounded circuit by 
connecting a voltmeter between the battery 
negative terminal (positive terminal 12-volt sys- 
tems) and generator commutator. Connect a 
jumper lead from the other battery post to the 
armature core or shaft as shown in Figure 10. 
Contact each commuter segment with the volt- 
meter lead. If voltage is indicated on the volt- 
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G. Generator Repair 


| 1, Check the commutator runout as shown in 
ARMATURE Figure 13. If the commutator surface is rough 
or more than 0.002 inch out of round, it should 
be turned in a lathe or with a turning tool as 


shown in Figure 14. 
Remove no more copper than necessary to clean 


up the commutator. 


After the commutator is turned down, undercut 
the mica between the bars 14» inch below the 
copper, using the undercutting tool as shown 


Breaker Point Tension 
Scale-12151 


in Figure 15. Figure 16 illustrates samples of 
proper and improper undercutting. Polish the 
commutator with #00 to #000 sandpaper 
to remove all burrs. Brush away all particles of 


BRUSH SPRING REAR_-END 


copper and mica insulation between the com- 
mutator segments. Recheck the armature in a 
growler. 


1-173) 2. To remove the field coils, remove the field and 


Figure 8—Checking Brush Spring Tension ground terminal screws from the armature 
frame. Remove the two pole screws as shown 
in Figure 17. The tool can be fabricated by 
electric welding a piece of %, inch square bar 


meter, the armature is grounded and must be 
replaced. 

t i it. 

Generator Field Coil Tests. sock iran 

1, Check the field coils for an open circuit by attach- 

ing an ammeter between the generator field ter- 

minal and the battery negative post (positive 
post on 12-volt systems). 


NOTE: Use the proper voltage battery when 
making electrical tests. 


2. Connect another lead from the other battery 
post to the generator ground terminal as shown 
in Figure 11. The ammeter should register 14/2-2 
amperes. A higher current reading indicates a 
short circuit. If no current flows, the field has 
high resistance or an open circuit. 


3. Check for a grounded circuit by connecting a 
jumper wire from the generator case to the bat- 
tery positive post (negative post on 12-volt sys- 
tems). Connect a voltmeter between the gener- 
ator field terminal and the other battery post as 
shown in Figure 12. If a reading is indicated on 
the meter, the field coils are grounded and must 


Figure 9—Checking Armature for Short Circuits 
be replaced. Using a “Growler” Tester 
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Voltmeter Negative Lead Animater 
Negative Post And Voltmeter 
Positive 


Voltmeter 


Jumper Wire 
Positive Lead 


Positive Post 


Jumper 


“ Voltmeter 
Voltmeter Negative Lead And, Ammeter 
T-W7 Voltmeter Positive Lead 
Figure 10—Checking Armature for Grounded Circuit 1-170 
Figure 12—Checking Field Coils for Grounded Circuit 


NOTE: Tighten the vise only enough to pre- 


vent the tool from slipping out of pole screw. Secure the: field! and :eround :termungls; tov.the 


Overtightening the vise may distort the arma- armature frame. 


ture frame. 3. To remove the rear end plate bearing, install 
the end plate in a vise equipped with brass jaws. 

Slip the pole shoes and field coils out of the Install FT-48 Puller Attachment 955-14 as 

armature frame. Separate the pole shoes from shown in Figure 18. Pull the bearing from the 
end plate. 


the windings. 
Install the bearing in the end plate with a driver 


Position the pole shoes in the field coils. Place 2 E : 
that fits the bearing as shown in Figure 19. 


the field coils in the armature frame and install 
the two pole screws and tighten them as shown 4. New brushes should be seated before assembling 
the generator. Lay a strip of #00 or +000 sand- 
paper, slightly wider than the width of the 
brush, over the commutator. Be sure the abra- 


Voltmeter sive side is next to the brush. Position the brush 
Positive Post | And Ammeter 


in Figure 17. 


~ Ammeter Negative Lead 


Dial Indicator 


ae ay) 
DB TERMINAL 


aS. 


Positive Lead == FIELD TERMINAL - 
Figure 11—Checking Field Coils for Open or Short Circuit Figure 13—Checking Commutator Runout 
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COMMUTATOR 


TIGHTEN COLLET 
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Commutator 
Turning Tool 


TIGHTEN 
SCREWS 


T-180 
Figure 14—Turning Armature Commutator 


springs on the brushes, then pull the sandpaper 
from under the brush, Figure 20, until the brush 
conforms to the armature, After brushes are 
seated, blow the abrasive dust from the com- 
mutator with moisture free air. 


H. Generator Assembly 


1, Install the armature brush in the brush holder. 
Push the insulator through the hole from the 
external side of the end plate. Place the brush 
lead on the armature terminal. Secure the as- 
sembly by installing the flat washer and nut, 
Figure 7. Connect the other brush to the end 
plate with a screw and lockwasher. 


2. Install the end plate assembly on the armature 
being careful not to chip the brushes. 


Mica Undercutter 


Commutator 
Turning Tool 


T-181 


Figure 15—Undercutting Mica from Commutator 


TOO WIDE | TOO NARROW | GOOD UNDERCUTTING 


COMMUTATOR WALLS MUST 
BE CLEANED OF ANY MICA 


Figure 16—Examples of Proper and 
Improper Undercutting 


3. Slip the armature into the rear of the armature 
frame and align the dowel in the rear end plate 
with the notch in the frame. 


4. Carefully press the bearing into the front end 
plate and install the lock ring. Slip the front 
end plate onto the armature and align the dowel 
in the end plate with the notch in the frame. 


5. Install the two generator through bolts. 


6. Tap the woodruff key into the armature shaft 
and install the pulley. Secure the pulley with 
a nut and lockwasher. 


GENERATOR REGULATOR 


The generator regulator used on all series tractors, 
consists of two main control units. Namely, the volt- 


ARMATURE 


Figure 17—Removing Pole Screw 
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Special Jaws-955-14 


e Hammer-943-3 


Figure 18—Removing Rear End Plate Bearing 


age limiter relay and the cutout relay, mounted as an 
assembly, inside the sealed case. Current control is 
obtained by winding three turns of the series winding 
around the voltage limiter coil. This arrangement re- 
stricts the generator current output to a maximum of 
20 amperes. 

The cutout relay serves as an automatic switch, 
which connects the generator to the battery when the 
generator voltage reaches the value for which the out- 
put is calibrated. 

The voltage limiter holds the generator voltage at 
a pre-determined value, The voltage limiter and cutout 
relay are temperature compensated. This causes the 
regulator voltage to vary with changes in temperature. 

The electrical tests for checking voltage regulator 
operation are performed in the generator section. 


A. Generator Regulator Removal 


1. Disconnect the battery ground cable. 


REAR END | 
PLATE BEARING 


“REAR END PLATE 


Figure 19—Installing Rear End Plate Bearing 


T-174 


Figure 20—Seating New Brushes 


2. Working through the hood top center panel, dis- 
connect the battery wire, (heavy yellow wire) 
field wire, (light yellow wire) and the armature 
wire, (double red wire), from the posts on the 
regulator. 


3. Remove the three regulator attaching screws 
and generator ground wire (black wire). 


4, Remove the generator regulator. 


B. Generator Regulator Installation 


1. Hold the generator regulator in position on the 
steering gear and install the three attaching 
screws and ground wire (black wire). 


2. Connect the battery wire (heavy yellow wire) 
to the top terminal. Connect the field wire (light 
yellow wire) to the center terminal. Connect 
the armature wire (double red wire) to the 
lower terminal. 


3. Connect the battery ground cable. 


C. Polarizing the Generator 


1. A generator that has been repaired or tested 
must be polarized in respect to the battery it 
is to charge. Failure to polarize the generator 
may result in regulator failure. 


2. The generator is polarized by disconnecting the 
field wire and the battery wire from their ter- 
minals at the regulator, and momentarily touch- 
ing the two together. (Engine not running). This 
quick surge of current correctly polarizes the 
generator. Connect the wires to their respective 
terminals on the regulator. 
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3. STARTING MOTOR, SOLENOID AND STARTING CIRCUIT 


The starting system includes the starting motor and 
drive assembly, starter switch, (safety control switch 
with Select-O-Speed transmission), starting motor 
relay, battery and the necessary wiring and cables. 
The starting system is six-volts on all gasoline and 
LP-Gas model tractors and twelve-volts on all diesel 
models. The differences in the starting motors are the 
field coils, brushes and the drive assemblies. 


ING CLUTCH} 
STARTING MOTOR ee ta Pee Pes 
Figure 21—Starting Motor Drive 
A. Removal 


1. Diesel Engine: Remove the air cleaner tube 5. Lift the starting motor from the engine. 


and air cleaner. 


B. Disassembly 


2. Remove the oil filter from the cylinder block. rh fs 
In many cases it will not be necessary to completely 


3. Disconnect the starting motor cable from the disassemble the starting motor to accomplish the re- 


terminal on the starting motor. pair or replacement of certain parts. 
4. Remove the three bolts and lockwashers that 1. Compress the anchor plate, then remove the 
attach the starting motor to the engine. drive pin from the starter drive, Figure 21. 
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Figure 22—Starting Motor Disassembled 
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2. Remove the cover band from the armature 
frame. 


3. Remove the two through bolts from the rear 
end plate, then remove the front end plate and 
armature from the frame, Figure 22. Slip the 
front end plate off the armature shaft. 


4. Remove the two screws that attach the ground 
brushes to the frame. Disengage the brushes 
from the brush holders then remove the brush 
end plate from the frame. 

i 
C. Inspection 


Visual Checks: 


1. Replace brushes if worn to less than %,@” in 
length, broken or if the leads are frayed or dam- 
aged. 


2, Inspect the armature for a bent shaft or a rough 
commutator. Replace the armature if the shaft 
is bent. A rough commutator can be turned in a 
lathe or with a turning tool as shown in Fig- 
ure 14. 


NOTE: Do not undercut the mica on a starting 
motor armature. 


3. Place the end plates in their respective positions 


of the pinion on the worm. It should slide freely 
on the threads. Check the drive spring to see if 
it is cracked, broken, or if the end tangs are bent. 
Check the anchor plate for cracks or damage. 
Replace the starting motor drive unit if any of 
these conditions are evident. 


Replace the terminal on the frame if broken, 
worn or stripped. 


Electrical Tests: 


Connect a voltmeter lead and a battery lead to 
the frame and contact the other voltmeter lead 
to each brush as shown in Figure 23. If no read- 
ing is obtained on the voltmeter, the field circuit 
is open and the field coils must be replaced. Con- 
nect the voltmeter and battery as shown in Fig- 
ure 24. If the voltmeter shows any voltage, the 
field coils are grounded and must be replaced. 


Connect a voltmeter and battery to the armature 
as shown in Figure 25. If a reading is obtained 
on the voltmeter, the armature windings are 
grounded and the armature must be replaced. A 
burned segment on the commutator indicates 
an open circuit making it necessary to replace 
the armature. Each segment of the commutator 
must be checked. 


on the armature shaft. If any looseness is noted, D. Repair 


replace the bearings. 


1. Remove the bearing from the brush end plate 


4. Inspect the starting motor drive, see Figure 21, 
for burrs, broken or worn teeth, Check the action 
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Figure 23—Checking Field Coils for Open Circuit Figure 24—Checking Field Coils for Grounded Circuit 
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Figure 25—Checking Armature for Grounded Circuit 


Install the bearing in the end plate as shown in 
Figure 27, with Bushing Driver Set—818. Drive the 
bearing 49-4 inch below the thrust washer surface. 


2. Remove the bearing from the front end plate 


3. 


with Bushing Driver Set—818 as shown in Fig- 
ure 28. 


Drive the bearing into the front end plate with 
Bushing Driver Set—818 as shown in Figure 29 
until it is flush with the outer surface of the 
plate. 


Unsolder the field coil shunts from the terminal 
stud. Remove the pole screws that attach the 
pole shoes and field coils to the frame as shown 
in Figure 17. 


NOTE: On six-volt starting motors, remove 
only the two pole shoes that retain the field 
coils, 


~\ BRUSH END 
| PLATE 


Figure 26—Removing Brush End Plate Bearing 


BRUSH END PLATE; 


Figure 27—Installing Bearing in Brush End Plate 


The tools used in Figure 17, can be fabricated 
by electric welding a %, x 1 inch piece of 
square bar stock to a nut. 

NOTE: Tighten the vise only enough to prevent 
the tool from slipping out of the pole screw. 
Overtightening the vise may distort the start- 
ing motor frame. 


Remove the field coils and pole shoes from the 
armature frame. 


4. To install the field coils, position the field coils 


and pole shoes in the armature frame with the 
field coil shunts in the terminal stud. Install 
and tighten the pole shoe screws with the fab- 
ricated tool. Strike the frame with a plastic 
hammer to seat the coils then retighten the 
screws. 


NOTE: Six-volt starting motors have only two 
field coils while the twelve-volt have four. 


5. Solder the field coil shunts to the terminal stud. 


6. To remove the field coil brushes, unsolder the 


brush leads from the shunts. Six-volt starting 
motors have the insulated brushes connected to 
separate shunts while the twelve-volt motors 
will have both insulated brushes connected to 
one shunt. 
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Set 818 


Wood Block 
END PLATE 


Figure 28—Removing Bearing from Front End Plate 


7. Clean the shunt or shunts thoroughly then solder 
the brush leads in place. Before soldering 
twelve-volt brushes, secure the brush leads to 
the shunt with the clip provided. Flow solder 
between the clip, brush leads, and shunt. On 
twelve-volt motors, the brush with the shortest 
lead must be toward the terminal stud. 


IMPORTANT: Use only resin core solder. 


E. Assembly 


1. Install the two ground brushes in the holders 

with the springs on the side of the brushes to 
hold them in place, Figure 30. 
Align the detent in the brush end plate with 
the notch in the frame, then install the field 
(insulated) brushes in their holders in the 
same manner. Use a wire hook to lift the brushes 
while installing them in the holders. 


2. Place a thrust washer on each end of the arma- 
ture. Slip the front end plate on the armature 
shaft. 


3. Install the armature and front end plate on the 
frame. Align the dowel in the front end plate 
with the notch in the frame, install the two 
through bolts and washers. 


Bushing Driver. 
Set 818 


BEARING 
END PLATE 


T-194 
Figure 29—Installing Bearing in Front End Plate 


4. Press the brushes down with a small punch to 
release the springs and seat them on the com- 
mutator as shown in Figure 31. Install the cover 
band on the frame. 


5. Slip the starting motor drive on the armature 
shaft compress the anchor plate, Figure 21, then 
install the drive pin through the drive and arma- 
ture shaft. 


F. Installation 


1. Position the starting motor on the cylinder 
block and install the three attaching bolts and 
lock washers. 


2. Connect the starting motor cable to the terminal 
on the armature frame. 


3. Install the oil filter. 


4. Diesel Engine: Install the air cleaner and air 
cleaner tube. 


STARTING MOTOR RELAY 


A. Removal 


1. Disconnect the battery ground cable from the 
right side of the tractor. 
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Figure 30—Installing Brushes in End Plate 


2. Remove the air cleaner tube. 


3. Disconnect the cables and attaching wires from 
the relay. 


4. Remove the nuts and washers that attach the 
relay to the tractor and remove the relay. 


B. Installation 


1. Secure the relay to the tractor with two nuts 
and lockwashers. 


2. Connect the two cables and wires to their re- 
spective terminals on the relay. 


3. Connect the battery ground cable to the right 
side of the tractor. 


STARTER SWITCH 


Replacement of the transmission mounted starter 


BRUSH SPRING 


T-190 


Figure 31—Releasing Brush Springs 


switch and the safety control switch (Select-O-Speed) 
will be covered in the Transmission Section of this 
manual. The replacement.of the starter switch mounted 
on the lower hood panel on the Select-O-Speed models, 
is detailed below. 


A. Removal 


1. Open the hood top panel and disconnect the 
two wires from the switch. 


2. Remove the knurled nut from the underside of 
the hood. 


3. Reach through the hood opening and remove 
the switch. 


B. Installation 


1. Position the starter switch in the hood panel 
and install the knurled attaching nut. 


2. Connect the two wires to the two switch 


terminals. 


4, LAMPS AND LIGHTING CIRCUIT 


Head lamps can be disconnected from the circuit at 
the bullet connectors shown in Figures 32 and 33. 
After disconnecting the wire, remove the light retaining 


nut, lock washer and bracket, and remove the light. 


Sealed beams are replaced by removing the bolts at the 
bottom of the retaining ring. Taillights are also replaced 
by removing and installing parts in the sequence shown 


in Figures 32 and 33. 
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Figure 33—Lamp Circuit 1958-1959 Models 
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5. MANIFOLD HEATERS, RELAY 


MANIFOLD 
3 HEATER 
SWITCH 


12-VOLT BATTERY 
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GENERATOR 
BS f s-— STARTER 


Figure 34—Manifold Heaters Installed Figure 35—-Manifold Heater Electrical Circuit 
Manifold heaters, Figure 34, are provided on diesel 3. Remove the two bolts, nuts and lockwashers that 
engines to assist in starting the engine in cold weather. attach the relay to the inner side of the left hood 
The heaters have a heating element on the inner end panel. 


to heat the air before it enters the combustion chamber. 
The heaters are actuated by a switch relay and the 
necessary wiring as shown in Figure 35. 


4. To install the relay, hold it in place on the inside 
of the left hood panel and install the two attach. 
ing bolts, nuts and lockwashers. 

. 3 fi i i i i- 

A. Manifold Heater Replacement 5. Connect the four wires to their respective termi. 

nals on the relay. 


1 T lace thi ifold heaters, disconnect th 
i epi aimsinas he cata e 6. Connect the battery ground cable to the right 


wire at each heater. : 
side of the tractor. 
2. Turn the heater counterclockwise out of the in- 


take manifold. 
C. Switch Replacement 
3. To install the manifold heaters, place a new 


gasket on each heater base. 1, To replace the manifold heater switch, open the 


F 4 2 r hood top panel and disconnect the two wires from 
4. Thread the manifold heater into the intake mani- 


fold and tighten them. 


the switch terminals. 


2. Working from the underside to the rear of the 
left hood side panel, remove the knurled nut that 


B. Relay Replacement attaches the switch to the hood. 


1. To replace the manifold heater relay, disconnect 3. Remove the switch through the top panel. 
the battery ground cable from the right side of 
the tractor. 4. To install the switch, position it in the panel and 


2 . secure in place with the knurled nut. 
2. Open the. hood and disconnect the four wires 


from the manifold heater relay, Figure 35. 5. Connect the two wires to the switch terminal. 


76 Chapter 2—Electrical System 


6. TROUBLE SHOOTING 


Trouble shooting or diagnosis is required before actual 
repairs are made in the electrical system, Even where 
an obvious fault makes the replacement of a unit neces- 
sary, the cause of the unit failure must be determined. 
The trouble shooting procedures given here will aid you in 
making a correct diagnosis, When the trouble is 
diagnosed correctly, unnecessary repairs are prevented, 
the time the tractor is out of service will be decreased, 
and the repairs that are made will be effective, 


GENERATING SYSTEM 


All the various causes of troubles in the generating 
system, can be attributed to three conditions. The condi- 
tions or symptoms’ may not be described correctly to 
you by the owner of the tractor, so you must first 
determine the correct symptom by testing or by analiz- 
ing the indications given to you by the owner. Once you 
have confirmed the symptom, you can immediately 
begin to isolate the cause by following the road map 
that illustrates the procedure in outline form. 


Table I lists the three symptoms and the various 
causes of trouble. The order of the number in each 
symptom column indicates either the most probable 
cause of the symptom or the cause which is easiest to 
eliminate by testing. 


The trouble shooting table gives more detailed infor- 
mation on the various causes of the symptom than the 
road map, Figure 36. The road map of the particular 
symptom groups several of those details into a single 
test, however, the results of the test indicate which 
particular trouble is the one causing the symptoms. 


The symptoms are used as headings for the procedure 
and have been arranged in the following order: “A. 
Battery Low in Charge,” “B. Generator Output Low,” 
and “C. High Charging Rate.” 


A. Battery Low in Charge 


Slow cranking, hard starting, and headlights dim at 
engine idle speed indicate the battery may be low 
in charge, This could be caused by the generator belt 
being worn or loose and slipping over the generator 
pulley. The battery may be in such poor condition it 
will not hold or take a charge. The generator may not 
be producing its rated output, Regulator units may be 
out of adjustment. Excessive resistance may exist in 
the generator-to-battery circuit or in the battery-to- 
ground circuit. 


Before starting the following procedure to confirm 
the symptom, check the state of charge of the battery. 


SYMPTOMS 


a 
3 
Nod 


CAUSES 


High Charging Rate 


Battery Low 
In Charge 
See Page 76 
Out-Put Low 
See Page 78 
See Page 78 


Generator 


Excessive Resistance in 
Battery to Ground Circuit 

Dirty Commutator 

Open Circuit Field 

Short Circuit Field 

Open Circuit Armature 

Short Circuit Armature 

Shorted Brush Holder 

Worn Generator Brushes 

Brushes Stuck in Holder 

Regulator Contacts Stuck 


Loose or Worn Generator 
Belt 


Battery Worn Out 


Burned or Corroded 
Regulator Contacts 


Cut-In Voltage High 
Cut-In Voltage Low 
Voltage Regulation High 
Voltage Regulation Low 
Regulator Not Grounded 


Burned or Corroded Cut-Out 
Contacts 


anroannt WHF 


Excessive Resistance in Ar- 
mature-to-Battery Circuit 


Table 1—Generating System—Causes of Trouble 


Also check the generator belt adjustment and wiring. If 
the belt is too loose, this might be the only trouble. 


1. Recharge the battery to make a high rate dis- 
charge test. Replace the battery if the high rate 
discharge test indicates it is worn out or under 
capacity. If the battery is worn out, it may have 
been the cause of the “Battery Low” symptom. 
If the battery tests OK, proceed as follows: 
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dirt from the inner surface of the bracket 
strap and the corresponding surface of the 
SYMPTOM o- generator. Remove the mounting bracket 
IN CHARGE from the engine and scrape or sand the paint 
and dirt from the bracket-to-engine mating 


surfaces, Install the bracket and generator 


REPLACE BATTERY and adjust the generator belt. Replace the 
battery-to-ground cable if it is corroded or 

CHECK GENERATOR 7 

ourPuT partially broken, Clean the generator ground 


wire connections at the generator and voltage 


regulator. 
OuTPUT LESS THAN Bu 
NORMAL RATED b. 


. If the generator output is normal, test the 


CHECK GENERATOR REPEAT OUTPUT regulator to determine if it is Properly ad- 
GROUND JUMPER justed. If any of the regulator units are im- 

properly adjusted, replace the regulator. If 

the generator checks OK, check the external 
Now ox. TRAN RATED circuits to determine if they have excessive 
CANCE GHTEN resistance. If high resistance is noted, follow 

canes, CRON? the procedure (1) below. If the resistance is 


normal, proceed as follows: 
SEE SYMPTOM “BY 


Tmouatt (1) If the resistance (voltage drop) is high, 
locate the exact part of the circuit with 


the excessive resistance and follow (2), 
REGULATOR 
REGULATOR O.K. NOT OK. 


(3), (4), and (5) below: 
(2) If the resistance is in the generator-to- 


CHECK EXTERNAL ADJUST, REPAIR ‘ , 
circuit OR REPLACE regulator circuit, clean and tighten the 


RESISTANCE FAULTY UNIT P 
cable connections. Recheck the voltage 


count drop. If it is still excessive, replace the 
RESISTANCE RESISTANCE 


CLEAN AND TIGHTEN 
CONNECTIONS AND/OR 
BATTERY RUN REPLACE CABLES OR 
DOWN FROM CUTOUT CONTACTS 
EXCESSIVE OR 
UNUSUAL DRAIN 


SYMPTOM b. 

GENERATOR 
OUTPUT 
Low 


TROUBLE 
OVER 


Figure 36—Baftery Low in Charge—Road Map Ca eonnuTeoe 
2. If the output reaches or is greater than the rat- 


ing, proceed with b. below. If the output is less 


than the rated amperes, follow the procedure 


CLEAN PERFORM ELECTRICAL 


outlined in a. below. COMMUTATOR TESTS ON GENERATOR 
a. If the current output of the generator does 
not reach the rated output, connect a heavy Towns 


jumper wire from the battery ground termi- 
nal to the generator ground terminal. Re- 


FIELD OPEN ARMATURE BRUSHES HIGH 
peat the generator output test. If the out- RESISTANT OF 


put is still less than rated, the generator 


a REPAIR re aeriAG OR bie OR 
i REPLACE Fil CE PLACE 
is at fault. Refer to “B, Generator Output eure ae 
Low.” If the generator output now reaches or ; uo 


exceeds the rated output, the generator or the "oven mova 
battery is not properly grounded to the en- 7 
gine. Remove the generator from its mount- 
ing bracket and scrape or sand the paint or Figure 37—Generator Output Low—Road Map 
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(3) If the resistance is in the regulator, or 
the cut-out contact, replace the regu- 
lator. 

(4) If the resistance is in the regulator-to- 
battery circuit, clean and tighten the 
cable connections (regulator “BAT” ter- 
minal, battery terminal of starting relay, 
battery-to-starting-relay-cable connec- 
tion on battery post.) Examine all cables 
to see that they are in good condition. 
Replace where necessary. 


NOTE: Most of the trouble caused by 
excessive resistance in the external 
circuit will be found in this portion of 
the circuit. 


(5) If the resistance is in the battery-to- 
ground circuit, clean and tighten all 
cable connections. If voltage drop is still 
excessive, replace the cable. 


B. Generator Output Low 


The generator output could be low due to a dirty 
commutator, an open or short circuit in the field, 
armature, brushes, or brush holders. The brushes can 
be worn too short or not making good contact on the 
commutator or stuck in the holders. Figure 37 illus- 
trates the “Generator Output Low” Road Map. 


1. Remove the rear bearing and brush plate and 
squirt carbon tetrachloride on the commutator 
to determine if it is oily or dirty. 


NOTE: Some generators do not have ventila- 
tor slots, therefore, they must be disassembled 
to clean or check the commutator. 


If dirt or oil is present, the carbon tetrachloride 

will momentarily dissolve the dirt or oil on the 

commutator and permit the brushes to make 
electrical contact. 

If the generator output now tests normal, pro- 

ceed with a. If the output is less than rated, pro- 

ceed with b. 

a. If the output now reaches rated amperes, the 
commutator is oily or dirty. Remove the gen- 
erator from the tractor and disassemble it. 
Clean the commutator surface with #00 sand- 
paper (not emery cloth or emery paper) and 
scrape out the slots between the commutator 
segments to remove dirt and carbon particles. 
If necessary, turn down the commutator in a 
lathe and undercut the mica. Reassemble 
the generator and install it. Adjust the gen- 
erator belt tension. 

b. If the output is still less than normal, per- 
form the electrical tests on the generator on 


the tractor as necessary to determine the 

exact part of the generator causing trouble. 

If the field checks short or open, follow (1). 

If the armature checks short or open, follow 

(2). If the brushes are making poor contact 

or are shorted, follow (3). 

(1) If the test shows the field has an open 
or short circuit, remove the generator, 
disassemble it and repair the condition, 
if possible. If no repairs can be made, 
replace the field coils and reassemble 
the generator. Mount the generator on 
the engine and adjust the generator belt 
tension, 

(2) If the armature test shows the armature 
circuit to have an open or short, remove 
the generator, disassemble it and repair 
the condition, if possible. If the repair 
cannot be made, install a new armature 
and reassemble the generator. Mount 
the generator and adjust the generator 
belt tension. 

(3) If the brush test shows the brushes are 
making poor contact or are shorted to 
the end plate, the frame, or the field coil 
leads, remove the generator, disassemble . 
it and repair the condition, if possible. 
If the brushes are stuck in the holder, 
repair or replace the end plate and 
brushes. Replace the brushes if they are 
worn to less than one-half inch in length. 
If the negative insulated brush holder is 
shorted to ground, repair the insulation 
if possible. If not, replace the end plate 
and reassemble the generator. Install the 
generator and adjust the belt tension. 


C. High Charging Rate 
If the generator or lights burn out prematurely, the 
battery requires too frequent refilling, or ignition con- 
tacts are burned, the most common cause is high volt- 
age. Check the voltage regulation. If the voltage regu- 
lation is high, replace the regulator. 


STARTING SYSTEM 


In many cases of starting system trouble, the owner 
has discharged his battery before calling for assistance. 
A field service procedure is presented to aid the service 
man in such cases. The field service is not a part of the 
diagnosis procedure. Diagnosis appears under the various 
symptoms of starting system troubles. 

When answering a service call, take a fully charged 
battery and two heavy cables four feet long (equipped 
with suitable connectors) or a portable Fast Charger, if 
electric current is known to be available. 
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If the stalled tractor is near an electric outlet (110 
volt AC), use the fast charger to give a “boost” charge 
to the battery. About 15 minutes of charging is sufficient 
to permit starting the engine. If a 110 volt AC outlet is 
not available, use the booster battery for starting. Turn 
the ignition switch on and pull the choke control out 
(gasoline or LP-Gas engines only). As soon as this con- 
nection is made, the starter should crank the engine. If 
the starting motor spins but will not crank the engine, 
the starter drive requires repair or replacement. 

If the engine cranks but will not start, the trouble is 
in the engine (fuel, ignition, engine parts) and not in 
the starting system. If the engine will not crank with 
the battery connected as above, the starting motor relay 
or circuit may be faulty or engine parts may be seized. 
In either case, move the tractor to the shop for a com- 
plete diagnosis. 

Table 2 lists the three symptoms and troubles that 
can cause the symptoms. The order of the numbers in 
each symptom column indicates either the most prob- 
able cause of the symptom or the cause which is easiest 
to eliminate by testing. 

The trouble shooting table presents more detailed in- 
formation on the various causes of the symptom than 
the road maps, Figures 38 and 39, The road map groups 
several of these details into a single test, however, the 
results of the test will indicate the particular trouble 
causing the symptoms. 

Be sure to follow these procedures carefully. Once the 
method and steps are fixed in your mind, you will not 
have to re-read them on each job, Eventually, the road 
map type illustration will be all that you need. 


A. Engine Will Not Crank When Starter 
Switch is Operated 


Several causes will individually result in the symp- 
tom “Engine Will Not Crank When Starter Switch is 
Operated.” 

The battery may be discharged. The starter switch 
and starter relay may be inoperative. The circuit may 
be open or have high resistance. Water may have 
leaked into the cylinders causing hydrostatic lock. 
The starter drive may be locked. The starting motor 
may be faulty or inoperative. Figure 38 illustrates the 
road map for the symptom, “Engine Will Not Crank.” 

1. Test the state of charge of battery. If the battery 
is discharged, follow a. If the battery is charged, 

follow b. 

a. Recharge the battery and make a high rate 
discharge test. Replace the battery if the test 
indicates it is worn out or under capacity. 

b. If the battery is charged, press the starter 
button to crank the engine. If the engine will 
not crank and the relay does not click, see 
Test No. 1, below. 


CAUSES 


Starting Motor Spins But 
Will Not Crank Engine 


’ (See Page 81) 
Engine Cranks Slowly 


Engine Will Not Crank 
(See Page 81) 


(See Page 79) 


Battery Low in Charge 

Battery Defective 

Excessive Circuit Resistance 

Worn Starter Brushes 

Dirty Starter Commutator 

Open or Short Circuited 
Starter Windings 

Excessive Engine Friction 

Dirty Starter Drive 

Starter Drive Broken or 
Worn 

Improper Viscosity Engine 
Oil 

Locked Starter Drive 

Starting Relay Control 
Switch Faulty 

Starter Relay Inoperative 

High Resistance in Relay 
Contacts 

Hydrostatic Lock 


Table 2—Starting System—Causes of Trouble 


If the relay clicks, see Test No. 2, below. 
If the starting motor spins but will not crank 
the engine, see paragraph B. “Starting Motor 
Spins But Does Not Crank Engine.” 


Test No. 1. Connect a jumper wire from the 
negative battery terminal to the battery ter- 
minal of the starter relay. If the engine does 
not crank, the starter relay or the cable con- 
necting the starter relay to the battery is at 
fault. 

Ground the starter button wire to the side 
panel with a screwdriver or a jumper wire. 
If the starter relay now clicks, replace the 
starter button, If a click is not heard, ground 
the starting motor relay terminal to which 
the small wire is attached. If the engine now 
cranks, the wire from the starter relay to the 
starter button is at fault and must be re- 
placed. 
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SYMPTOM a. 
ENGINE 
Witt NOT 
CRANK 


‘CHECK BATTERY 


BATTERY 
DISCHARGED 
REC! 


HARGE OR 
REPLACE BATTERY 
TROUBLE OVER 
Y 
Ss 
‘CONNECT JUMPER 


STARTI 
MOTOR Ss 
‘ACROSS RELAY 


TERMINALS. 
SYMPTOM “S" 


BATTERY 
CHARGED 


TURN STARTER: 
SWITCH 


RELAY DOES 
NOT CLICK 


CHECK RELAY 
CONTROL CIRCUIT 


STARTER 
RELAY 
SWITCH 
INOPERATIVE || NOPERATIVE Ea 


REPLACE REPLACE REPLACE 


ENGINE 
CRANKS 


OBSERVE 
SPARKING REPLACE 


RELAY 
Pico te tert HEAVY SPARK 


CLEAN, TIGHTEN: 
CONNECTIONS 
‘OR REPLACE CABLES 


DOES NOT ENGINE 
‘CRANK CRANKS. 


mee waa 
STARTING REPAIR LEAKS 


MOTOR 
TROUBLE OVER TROUBLE DOES NOT TROUBLE 
ovm CRANK ova 
CHECK FOR 
O 
DRIVE 
LOCKED 


LOCKED 
STARTER DRIVE 
REPAIR 


TEST STARTING MOTOR 
TROUBLE OVER MOTOR 
FAULTY 
REPAIR OR 
REPLACE 
MOTOR 
ENGINE PARTS 
SEIZED, REPAIR TROUBLE OVER 
‘OR REPLACE 
FAULTY PARTS 526 


rROU TROUBLE §=TROUBLE 
ovm ovm 


TROUBLA OVER 


REMOVE SPARK 
PLUGS ANO 
(CRANK ENGINE 


Figure 38—Engine Will Not Crank—Road Map 


Test No, 2. If the relay clicks when the starter 
button is pressed, connect a heavy jumper 
from the relay battery terminal to the start- 
ing motor. If the engine does not crank, ob- 
serve the spark when connecting and dis- 
connecting the jumper. If there is a heavy 
spark, see (2) below. If the spark is weak or 
if there is no spark at all, proceed as follows: 


(1) With the jumper wire connected, inspect 
the battery-starter cables for corrosion 
and broken connectors. Check the ground 


cable to see if it is broken or badly cor- 
roded. Inspect all cable connections. 
Clean and tighten them if necessary. 
Replace any broken or frayed cables. If 
the engine still will not crank, the 
trouble is in the starting motor and it 
must be repaired or replaced. 

(2) If a heavy spark is obtained when the 
jumper wire is connected, remove all the 
spark plugs and attempt to crank the 
engine with the starting motor. 

If the engine cranks with the spark 
plugs removed, water has leaked into 
the cylinders causing a hydrostatic lock. 
The cylinder head must be removed and 
the cause of leakage repaired. 


(3) If the engine will not crank, loosen the 
starter mounting bolts to free the starter 
Pinion. If the starter drive is locked, re- 
move the starting motor from the engine 
and examine the starting motor drive 
Pinion for burred or worn teeth, Exam- 


ENGINE 
CRANKS 
slowly 


SYMPTOM ¢. 


TEST BATTERY CHARGE 


BATTERY BATTERY 

CHARGED. DISCHARGED. 
RECHARGE OR 
REPLACE BATTERY 


TEST EXTERNAL 
CIRCUIT VOLTAGE DROP. 


VOLTAGE 
DROP NORMAL 


VOLTAGE 
DROP EXCESSIVE 


CLEAN AND TIGHTEN 
TEST STARTING MOTOR=y CABLE CONNECTIONS “=p 
‘(CRANKING ENGINE REPLACE CABLES OR 
RELAY, IF NECESSARY 


CRANKING CURRENT CRANKING 
NORMAL OR HIGH CURRENT LOW 
TEST STARTING MOTOR yp, pare eH OR 
OVER 


ATNO LOAD 
NO LOAD CURRENT NO LOAD CURRENT 
WITHIN: LIMITS HIGH OR LOW 


REPAIR OR REPLACE 
STARTING MOTOR ==pe 


TROUBLE 


ENGINE FRICTION. 
EXCESSIVE, DETERMINE ——>>{ 
CAUSE AND REPAIR 


TROUBLE ‘mouse 
Ovin OVER 327 


Fig. 39—Engine Cranks Slowly—Road Map 
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fa LT 


ine the teeth on the flywheel-ring gear 
for burrs and wear. Replace the pinion 
or the flywheel-ring gear if they are 
worn or damaged. 

(4) If the starter drive is not locked, remove 
the starting motor from the engine and 
perform the no-load current test. The 
motor should run freely. Compare the 
reading obtained from the ammeter with 
the no-load current test specifications. 
The motor should run freely. Compare 
the reading obtained from the ammeter 
with the no-load draw specification for 
the starting motor. If the current read- 
ing is below specifications, the starting 
motor is high resistant and should be 
repaired. If the current reading is above 
normal, the starting motor is running 
slower than it should due to tight bear- 
ings, a bent shaft, or because the arma- 
ture is rubbing the field poles. A shorted 
coil in the starting motor also causes the 
current reading to be high. Disassemble 
the starting motor and determine the 
cause. Repair if possible, or replace the 
starting motor. 

(5) If the current reading of the starting 
motor is 800 amps. the engine is seized 
and cannot be turned by the starter. 
Disassemble the engine and repair or 
replace the defective parts. 


B. Starting Motor Spins But Does Not 
Crank Engine 


If the starting motor spins but will not crank the 
engine, the starting motor drive is dirty, worn or 
broken. 

1, Remove the starting motor from the engine and 
inspect the starting motor drive for broken or 
worn parts. Replace the drive if any parts are 
worn or broken. Clean the starting motor drive 
in solvent if dirty or greasy. 

2. Install the starting motor drive, if removed, and 
mount the starting motor on the engine. 


IMPORTANT: Do not iubricate the starting 
motor drive. It should work freely after clean- 
ing in solvent. 


C. Engine Cranks Slowly 


When the engine cranks slowly, it may be due to 
any one of the following. The battery may be low in 
charge. There may be excessive resistance in the start- 
ing motor circuit. The starting motor may be faulty. 
The engine may have excessive friction. 


Figure 39 shows the road map for the symptom, 


Engine Cranks Slowly. 
1, Test the state of charge of the battery. If the 


battery is low, recharge the battery and make a 
high rate discharge test. Replace the battery if 
the test indicates it to be worn out or under 
capacity. If the battery is charged, test the ex- 
ternal circuit voltage drop. If the voltage drop is 
more than .125, follow a. “Resistance Excessive.” 

If the voltage drop is normal, follow b. “Resist- 

ance Normal.” 

a. If the resistance (voltage drop) is high, locate 
the exact part of the circuit with excessive 
resistance and follow the appropriate steps 
(1), (2), (3), or (4) given below. 


(1) If the resistance is in the battery-to- 
starter-relay-cable, clean and tighten the 
cable connections. If voltage drop is still 
excessive, replace the cable. 

(2) If the resistance of the starting motor 
relay contacts is excessive, replace the 
relay. 

(3) If the resistance is in the starting motor 
relay-to-starter-motor cable, clean and 
tighten the cable connections. If the volt- 
age drop is still excessive, replace the 
cable. 

(4) If the resistance is in the battery-to- 
ground cable, clean and tighten the 
cable connections. If voltage drop is still 
excessive, replace the cable. 

b. If the resistance is normal, test the starting 
motor current draw while the motor is crank- 
ing the engine. If the current draw is normal 
or excessive, see (2) below. If the current is 
low (normal 140-190 amperes six-volts or 
180-230 amperes twelve-volts), proceed as 
follows: 

(1) Remove the starting motor from the en- 
gine and disassemble the motor. Deter- 
mine the cause of the trouble and repair 
it if possible. If not, replace the faulty 
part, reassemble the starter, and mount 
it on the engine. 

(2) Test the starting motor current draw at 
no load. If the current draw is above or 
below specifications, remove the starting 
motor from the engine and make the 
necessary repairs or replace the motor. 

If the current draw at no-load is nor- 
mal, the starter is OK. The engine has 
excessive friction and the cause must be 
determined, Replace the faulty parts. 
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7. SPECIFICATIONS 


Battery 


230147 13 80 
310943 15 135 


Starting Motor 


Ampere Load; 
Part Cranking i Brush 
No. Warm Spring 
Engine Tension 


FAC-11001-E| 100 100-150 100 rpm 48-56 
2900804 100 190-225 180 rpm 50-58 


Generator 


Engine RPM 
Armature To Test Resistance Spring 
Part No. Voltage Ohms at 70° | Tension 


OA-10005-A yy 20 at 26-34 
1650 rpm 


Field Brush 


Generator a 


Cutout | Cutout Voltage | Voltage Reverse 


Part Limiter Current 
Number Opening Closing at Ambient at Min. 
at Ambient Temp | at Ambient Temp Temp 75° of 6 Volts 
75° 75° 


FAC-10505-A 5.5-5.1 Volts 6-6.6 Volts 71-75 6 Amps Max. 
2900446 13.0-11.0 Volts 12.2-13.0 Volts 15.0 + .4 9.5-6.0 Amps 
@ 5 amp. load 


8. SPECIAL TOOLS 


Tool No. Description 

LB acer fo icy cern apamn seg ote ofS faye Sieh aaate ey rane Mesh Pe chee seem ew aGT eS ote Bushing Driver Set 
ey LS Seer eer cree Crees ee ee re oe Tension Scale (0-32 oz. 
VAT 60 hs cs eb vere ese der ean ene gerees galthone ee Voltmeter and Ammeter 
ST cestetalatecg 2a assioierel Sohe-oyaialigt: vial ake Bayt ele fe Seige sees Koorcceeresd Bees “Growler” Tester 


De sh pe Gig et RR MEG Bag He OE SAAS A ASE OST OS Jumper Wires 


Part ONE 
POWER PLANT 
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Ignition System 
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The ignition system (gasoline and LP-Gas tractors 
only) consists of a primary (low voltage) and a second- 
ary (high voltage) circuit, Figure 1. The battery, igni- 
tion switch, primary wiring of the ignition coil, breaker 


points and. the condenser are in the primary circuit. 
The secondary circuit is composed of. the secondary 
wiring of the ignition coil, rotor, distributor cap, spark 
plug wires (high tension) and the spark plugs. 


1. IGNITION SWITCH 


SPARK PLUG 


SECONDARY WIRES 


WIRE ae 


INDICATOR 
UGHT 


VOLTAGE 
REGULATOR 


PRIMARY 
WIRES 


(GNITION SWITCH 


FIRING ORDER 1-2-4-3 


Figure 1—Ignition System 
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The ignition switch is of the “OFF” and “ON” type 
and is located on the left side of the lower instrument 
panel, 


A. Removal 


1, Disconnect the battery ground cable from the 
tractor. 


2. Raise the hood panel and disconnect the two 
wires from the switch. 


Remove the switch attaching nut and lock- 
washer, then remove the switch from the panel. 


B. Installation 


1. Position the switch in the lower. instrument 
panel and secure it with a lockwasher and nut. 


2. Connect the coil and battery wires to their 
respective terminals on the switch. 
3. Connect the battery cable to the tractor. 
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2. SPARK PLUGS AND IGNITION WIRES 


A. Spark Plugs 


1. Spark plugs may become fouled with carbon 
by leaky or stuck valves, over-rich carburetion, 


gaps that are set too close, or oil in the combus- 4 


tion chamber due to worn piston rings or valve 
guides. 


2. Spark plugs should be cleaned and tested with 
equipment made especially for this purpose. 
Some spark plugs may appear to be serviceable 
yet leak under compression pressure. This causes 
the plug to overheat and also results in loss of 
engine power. Discard plugs with a badly pitted 
or cracked insulator. 


3. Several different spark plug conditions are 


shown in Figure 2, Under normal operating 
conditions, the spark plugs should be removed, 
cleaned, and inspected every 150 hours and 
replaced every 300 hours of operation. 

Always use a round wire gauge to check the air 
gap, see Figure 3, as a feeler gauge will not 
measure the depression generally burned in the 
electrodes. Correct air gap is 0,025 to 0.028” for 
gasoline engines or 0.028 to 0.031” for LP-Gas 
engines. H-10 heat range plugs (gasoline engine) 
or H-8 (LP-Gas engines), or equivalent, are 
engineered to give the best operating results 
and should always be used when installing new 
plugs. Size of the spark plug is 14 mm. 


B. Ignition Wires 


The secondary (high tension) wires, Figure 1, should 


BURNED OR 
OVERHEATING 


NORMAL CONDITIONS NORMAL CONDITIONS 
1315 


Figure 2—Visual Inspection of Spark Plugs 


3. COIL 


The same type of ignition coil is used on all Ford 
Tractors with gasoline or LP-Gas engines. The coil is 
mounted on the right side of the cylinder block to the 
rear of the distributor. 


A. Removal 


1, Disconnect the primary and secondary leads 
from the coil, Figure 1. 


be inspected periodically to see that they are not oil 
soaked, do not have cracked insulation or loose terminals, 


Figure 3—Checking Spark Plug Gap 


2. Remove the two cap screws and lockwashers 


that attach the coil and bracket assembly to the 
cylinder block and remove the coil. 


Loosen the bracket attaching screw and separate 
the coil from the bracket. 


B. Inspection 
1. Visually inspect the coil for being broken, 
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cracked or having broken or damaged terminals. 
Replace the coil if any of these conditions are 
evident, 

2. Perform a coil secondary, continuity and capacity 
test following the instructions of the test set 
manufacturer. Replace the coil if not up to 
specifications, 


C. Installation 


1. Secure the coil in the mounting bracket. 
2. Hold the coil in place on the cylinder block with 


the terminals facing upward and secure with the 
two cap Screws and lockwashers. 


3. Connect the distributor primary wire to the 
“DIST” terminal and the other primary wire to 
the “BAT” terminal with nuts and lockwashers. 


NOTE: Be careful not to overtighten the pri- 
mary terminal nuts and break the studs. 


4. Push the secondary wire (high tension) into the 
coil socket as far as possible then slip the rubber 
seal into place. ° 


4, DISTRIBUTOR 


The distributor is mounted on the right side of the 
engine and is driven by a gear on the camshaft. One of 
the distributor functions is to interrupt the current flow 
through the primary winding of the ignition coil, thus 
causing the coil to produce voltage high enough to 
jump the gap at the spark plugs at the desired instant 
during the compression stroke. As engine speed in- 
creases, the spark must occur earlier at the spark plugs. 
This is accomplished by an automatic spark advance 
that is controlled by centrifugal weights in the dis- 
tributor. This is necessary to allow the fuel air mixture 
sufficient time to ignite and burn. The centrifugal 
weights, advance the breaker cam to give a predeter- 
mined variation in spark advance for different engine 
speeds, An accurate measurement of spark timing at 
any given engine rpm can only be determined on the 
engine by use of a timing light. 


A. Removal 
1. Disconnect the primary wire at the distributor. 


2. Unsnap the two distributor cap bale clamps and 
lift the distributor cap off the distributor. 


3. Scribe a mark on the dust cap opposite the rotor 
contact. Note the position of the primary ter- 
minal on the distributor so that it may be 
located in the same approximate position when 
installing the distributor. 


4. Remove the two screws and distributor clamps 
then lift the distributor out of the cylinder block. 


NOTE: Do not crank the engine after the dis- 
tributor has been removed. 


B. Disassembly 


1. Place the distributor in Holding Block 12132-C. 
Remove the rotor and distributor shaft spring, 
Figure 4, from the distributor shaft. 


2. Lift the breaker dust cover, retainer, seal and 
gasket from the distributor as an assembly. 


3. Remove the nut and lockwasher that connects 
the condenser lead and primary conductor to 
the breaker points. 


4. Remove the screws that attach the breaker 
points and condenser to the breaker plate. 


5. Remove the two screws that attach the breaker 
plate to the distributor base: Lift the plate from 
the base. 


6. Remove the nut, lockwasher, insulator bushing, 
insulator, conductor, and brass screw from the 
distributor base. 


7. Remove the snap ring ‘that secures the cam and 
weights to the distributor shaft. Lift the cam 
and weights from the shaft. 


8. File the upset end of the rivet that secures the 
distributor gear to the shaft until it is flush with 
the gear. Remove the rivet with-a punch. 


9. Remove the gear from the shaft with Remover 
12390-C-3, as shown in Figure 5. 


10. Carefully pry the oil seal out of the lower end 
of the distributor base. 


11. With the distributor base in the inverted posi- 
tion, drive the bushing out of the base with 
Distributor Shaft Bushing Remover 12132-B-1, 
as shown in Figure 6. 


NOTE: Do not remove the bushing if not nee- 
essary to replace it. See paragraph C, 2. 


C. Cleaning and Inspection 


1. Soak all parts of the distributor assembly (except 
the condenser, breaker point assembly, and 
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DISTRIBUTOR SHAFT 


SEAL RETAINER 


BREAKER DUST COVER 
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BREAKER PLATE C>-—- RING 
nest WASHER 


Figure 4—Distributor—Disassembled 
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6. Replace the primary conductor and the insulator 
if broken or damaged. 


7. Check the distributor base for cracks or other 
damage. Replace all defective parts. 


D. Assembly 


1. Place the distributor base in Holding Block 

12132-C. Drive a new distributor shaft bushing 
Remover-12390-C-3 into the housing with Distributor Shaft Bushing 
Replacer 12132-E, as shown in Figure 7, if it 
was removed. 


Figure 5—Removing Distributor Gear 


insulator) in a mild cleaning solvent or mineral 
spirits. DO NOT USE A HARSH CLEANING 
SOLUTION. Wipe all parts that can not be 
immersed in a solvent with a dry, clean cloth. 
After foreign deposits have been loosened by 
soaking, scrub the parts with a soft bristle brush, 
DO NOT USE A WIRE BRUSH, FILE OR 
OTHER ABRASIVE OBJECT. Dry the parts 
with compressed air. 


2. Examine the bushing surfaces of the distributor 
shaft and examine the bushing for wear. The 
minimum allowable shaft diameter at the bush- 
ing surface is 0.4665”. The maximum allowable 
inside diameter of the bushing is 0.471”. Replace 
worn parts, 


Distributor Shaft 
Bushing Remover 
12132-B-1 


3. Inspect the cam lobes for scoring and signs of 
wear. If any lobe is scored or worn, replace the 
cam and weights. 


4. Inspect the breaker plate assembly for signs of 
distortion or other defects. Replace the plate if it 
is defective. 


5. The breaker point assembly and condenser 
should be replaced whenever the distributor is 
overhauled. Figure 6—Removing Distributor Shaft Bushing 


T-212" 
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Replacer 
12132-E 


T-213 


Figure 7—Installing Distributor Shaft Bushing 


Ream the bushing to size with distributor Shaft 
Bushing Reamer 12132, as shown in Figure 8. 


. Carefully install the distributor shaft oil seal 


in the lower end of the base with the sealing 
edge facing outward. Apply a film of grease on 
the sealing surface of the oil seal. 


Install the cam and weights on the distributor 
shaft and secure with the lock ring, Figure 4. 


Place the distributor shaft in the base. Position 
the base in Fixture 12390-D, Figure 9, and 
adjust the screw to remove all shaft end play. 
Place the thrust washer that was originally re- 
moved onto the distributor shaft. Place the gear 
on the shaft and align the hole in the gear with 
the one in the shaft. Press the gear onto the 
shaft, Figure 9, with Fixture Driver 12390-C 
until the holes are in alignment. 


6. Before installing the pin, check the shaft end 


play as shown in Figure 10. Add thrust washers 
as necessary to obtain a shaft end play of 0,024- 
0.046 inch. After the correct end play has been 
obtained, install and peen the rivet, 


10. 


11. 


12. 


NOTE: Be certain not to move the gear when 
checking end play. 


Slip the primary lead brass screw through the 
primary conductor and insulator then through 
the distributor base, Figure 4, Install the insulator 
bushing on the screw and secure with a flat washer 
and nut. 


Position the breaker plate in the base with the 
breaker dust cover locking tang facing upward 
as shown in Figure 11, Install the two plate 
attaching screws. 


Check the tension on the new set of breaker 
points with Tension Scale 12151 (0-32 oz.) as 
shown in Figure 12. If necessary, loosen the 
nut and slide the spring toward the pivot to 
increase the tension or away from it to decrease 
the tension. The correct tension is 17-20 oz. 


Apply a light film of high melting point grease 
to the distributor shaft cam, Install the breaker 
points on the breaker plate making sure that the 
pivot pin is seated in the hole provided in the 
breaker plate. 


Bend the stationary point as required, with Ad- 
justing Tool 12150-E, Figures 13 and 14, to 
align the points and make both contacts parallel 
and in alignment with each other. 


Rotate the cam until the rubbing block of the 
breaker arm is at the high point of the cam. 


Reamer-12132 


1-214 


Figure 8—Reaming Distributor Shaft Bushing 
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Arbor Press 


Driver-12390-C 


<t—— DISTRIBUTOR 
DRIVEN GEAR 


Fixture-12390-D 


13. 


T-215 


Figure 9—Installing Distributor Gear 


Make sure the screws are loose enough to allow 
adjustment. 


Insert the adjusting blade of the Adjusting 
Tool 12150-E, in the adjustment opening and 
turn in the proper direction to obtain an air gap 
of 0.024” to 0.026”. Use a round wire gauge to 
check the air gap. 


IMPORTANT: Be sure to wipe the gauge with 
a clean cloth before inserting it between the 
points, 


Tighten the screws and recheck the air gap, 
after rotating the cam so the rubbing block is on 
another lobe. 


Install the condenser on the breaker plate. Con- 
nect the condenser lead and primary conductor 
to the breaker points and secure with a nut and 
lockwasher. 


14. 


15. 
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THRUST ? 
WASHER DISTRIBUTOR 
By DRIVEN 


GEAR 


Install a new gasket, seal and seal retainer on 
the breaker dust cover and install the cover on 
the distributor. 


Install the distributor shaft spring and rotor on 
the shaft. 


BREAKER DUSTCOVER 
LOCKING TANG 
BREAKER 


POINTS ATTACHING 


SCREW 
y. 


y/ 


Figure 11—Top View of Distributor 
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Tension Scale-12151 
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Figure 14—Breaker Point Alignment 


E. Installation 


1, If the crankshaft has not been rotated while the 
distributor was removed, install the distributor 
with the rotor aligned with the mark previously 
scribed on the breaker dust cover with the pri- 
mary terminal in its approximate previous posi- 
tion. 


If ignition timing is required, rotate the crank- 
shaft until No. 1 piston is on T.D.C. after the 
compression stroke, then position the distributor 
in the cylinder block with the rotor at the No. 1 
firing position and the breaker points open, and 
install the hold down clamps. 


IMPORTANT: Make sure the oil pump inter- 
mediate drive shaft is properly seated in the 
distributor. It may be necessary to crank the 
engine with the starter after the distributor 
drive gear is partially engaged, in order to 
engage the intermediate shaft fully in the 
distributor. 


2. Install the retaining screws and lockwashers but 
do not tighten the screws at this time. Connect 
the distributor primary wire. 


3. Rotate the distributor base clockwise until the 
breaker points are just starting to open, Tighten 
the screws, Install the rotor and distributor cap. 
Start the engine, and check the ignition timing 
and centrifugal advance with a timing light. 


F, Setting Basic Ignition Timing 


1. Place the gear shift lever in neutral position and 
turn the ignition switch off before attempting to 
set ignition timing. 


2. Remove the distributor cap from the distributor 
and the spark plug from the number one cyl- 
inder. 


3. Hold your thumb over the spark plug hole as 
the engine is cranked. Observe the distributor 
rotor closely while it rotates, then mark its exact 
location on the breaker dust cover the moment 

Figure 13—Aligning and Adjusting Breaker Points compression blows by your finger. 
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4. Press the starter button again until the rotor is top dead center at idle speed (450-475 rpm) 
almost in alignment with the rotor location for all models. 
mark placed on the dust cover and compression 
is felt at the number one spark plug hole. Stop 
the rotor in this position. 


4. Start the engine and run it at idle speed (450- 
475 rpm). 


5. If the timing at 450-475 rpm does not concur 
with Figure 15, loosen the distributor mounting 
screws and turn distributor counterclockwise 
to advance the timing or clockwise to retard 
the timing. Be sure to tighten the mounting cap 
screws securely, after adjustment. Recheck the 
timing after the distributor is tightened securely. 


5. Remove the timing hole cover on the flywheel 
housing. Observe the location of 4° before top 
dead center for all models, Figure 15, If the 
mark does not align with, the pointer, insert a 
screw driver in the timing hole and rotate the 
flywheel until the correct mark on the flywheel 
does align with the timing pointer on the 
housing. 

6s" Whee: tae 4 dears alintn Sah the holies Ge H. Checking Distributor Centrifugal Advance 
number one piston is before top dead center 
position on the compression stroke ready to fire. 
In this position, the ignition contact points 
should just begin to separate and the rotor must 
point to the number one spark plug wire. This 
is the basic ignition timing setting for idle speed 
(450-475) rpm. 


Correct basic engine timing does not indicate that the 
engine spark timing is correct throughout the various 
speed ranges. After the engine speed reaches 500 revolu- 
tions per minute, spark advance is controlled by the 
centrifugal advance mechanism built in the base of the 
distributor. The use of a timing light, directed on the 
flywheel degree markings, is necessary to determine 
whether the centrifugal advance range (above 500 rpm) 


. If igniti joint b tain thei ‘ : 
Jgnition: points: must be: moved to obtain their shown in the following chart is correct. 


separation point, loosen the clamp screws on the 
distributor base and turn the distributor manu- 


ally. To advance ignition timing, turn the dis- seaarempaa| ison REA “Ne Toad 
tributor base counterclockwise. To retard igni- Crankshaft | Crankshaft Crochet 


tion timing, turn the distributor base clockwise. Degrees Degrees preerees 


NOTE: In the event that the distributor base 
must be turned more than 10 or 12 degrees, 
lift the distributor vertically until the distrib- aoe 
utor rotor can be turned to the number one oe Seed 
spark plug wire location, It will be necessary  renscniaeiony 
to reposition the oil pump shaft to properly 

align the hex drive. Install the distributor 
clamp retainers and tighten securely. 


Ignition Timing with Timing Light 


1, Remove the No, 1 spark plug wire from the dis- 
tributor cap. Plug a timing light adapter into 
the distributor cap and into the wire. Connect 
the secondary (high tension) fead of the timing 
light to the adapter. E 4 OE EES WHEEL 


2. ‘Connect the primary positive lead (RED) of 
light to a ground. Connect the primary negative 
lead (BLACK) to the battery terminal of the 
ignition coil. 


3. Remove the timing cover plate. Direct the light 
onto the flywheel. Timing should be 4° before Figure 15—Flywheel Timing Marks 


92 Chapter 3—Ignition System 


5. TROUBLE SHOOTING 


The ignition system is composed of a primary and a 
secondary circuit. The battery, ignition switch, primary 
coil winding, distributor points, condenser, and primary 
wiring are in the primary circuit. The secondary wind- 
ing of the coil, rotor, distributor cap, high tension wiring 
and. spark plugs compose the secondary circuit. 


A. No Spark At Any Spark Plug Wire 


This indicates trouble in the primary circuit, in the 
rotor or in the high tension wire between the coil and 
the distributor. 


1. Turn the ignition switch on. Hold the end of one 
spark plug wire 34g inch from the cylinder head 
while the engine is being cranked. Repeat this 
Procedure in turn at each spark plug wire. 


If none of the spark plug wires produce a 
spark this symptom applies. If a spark jumps 
the gap from any one or several wires, this 
symptom does not apply. 


The following procedure is designed to quickly 
locate the immediate cause of trouble, so that 
the engine can be started. 


A schematic drawing of the ignition circuit is 
shown in Figure 16. The numbers appearing in 
this drawing establish the location of units in 
the circuits, 


EXAMPLE: In the following instructions and 
in the drawings, (7) refers to the coil terminal 
of the ignition switch to coil wire. 


2. Check for good connections and firmly seated 
terminals, then continue as follows: 


a. Replace the coil to distributor high tension 
wire if the insulation is worn or damaged at 
any point where it passes near metal parts 
of the engine. Make sure the terminal (16) 
is soldered to the wire and is firmly seated 
into the coil terminal socket. Make sure the 
coil to distributor primary wire is making 
good contact at both ends. If trouble still 
exists, proceed as follows: 


b. Connect an ammeter between the battery 
negative terminal (14) and the battery 
terminal of the ignition coil (7). Turn off 
the ignition switch. Crank the engine with 
the starter, observe the ammeter reading 
while the engine is cranking, then follow 
the proper procedure. 


Figure 16—Tractor Ignition System 


(1) If the engine starts, the trouble is in the 
primary circuit from the negative (hot) 
side of the starter relay (13) to the 
battery terminal of the ignition coil 


(7). 


NOTE: Do not run the engine for 
more than five minutes with the wires 
connected in this manner. 


Momentarily disconnect the ammeter 
lead from the battery (14) to stop the 
engine. If the ammeter now reads zero, 
crank the engine, a little at a time (with 
the starter), until a continuous reading 
is obtained (distributor points closed), 
Disconnect the ammeter leads from the 
battery and coil terminals. Disconnect 
the battery wire from the coil terminal 
(7). Turn on the ignition switch. Con- 
nect the ammeter positive lead to the 
coil terminal (7). 


Working. ffom the coil toward the 
battery, contact the ammeter negative 
lead consecutively to each of the pri- 
mary circuit terminals (7) to (13) 
until an ammeter reading from 3 to 5 
amperes is obtained. The faulty part 
of the circuit is between the terminal 
where a zero reading was obtained and 
the terminal where a 3 to 5 ampere 
reading is obtained. 


Clean corroded terminals, tighten ter- 
minals, and repair or replace parts at 
fault. 


(2) If the ammeter reads zero as the engine 
is cranked, the trouble is in the primary 
circuit from the battery terminal (7) 


(3) 


(4) 
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of the coil to the grounded side (1) of 
the distributor contact points. 


Ground the condenser insulated ter- 
minal (4). If the ammeter now reads 
zero, make sure the coil to distributor 
primary wire is not broken and that it 
is making good contact at both ends (6) 
and (3). If the ammeter still reads zero, 
replace the coil. 


If the ammeter reads 3 to 5 amperes 
when the condenser is grounded, the 
trouble is in the distributor points or 
the primary circuit contact (3) to the 
breaker arm assembly, Replace or ad- 
just the distributor points, or repair the 
primary circuit contact (3). 


If the engine does not start and the 
ammeter reads from 3 to 5 amperes as 
the engine is cranked, the trouble is in 
the condenser or the ignition secondary 
circuit. 

Tighten the ignition condenser terminal 
screws (2) and (4). 


Remove the high tension wire (16) 
from the coil, Connect a jumper wire 
into the high tension terminal (16) of 
the coil. Hold the other end of this 
jumper wire %¢ inch from the cylinder 
head while the engine is cranked with 
the starter. 


If there is no spark, remove the con- 
denser for test, or replace it with one 
known to be good. If this has not cor- 
rected the trouble, replace the coil. 


If the spark from the jumper wire is 
satisfactory, the trouble is a grounded 
secondary circuit in the distributor rotor 
or distributor cap. Remove and test the 
rotor. Replace the rotor if the test indi- 
cates high tension circuit leaks due to 
carbon tracks or due to cracked insula- 
tion between the electrode and the 
distributor shaft. Also make certain that 
the rotor spring is contacting the brush 
in the center of the distributor cap. If 
the rotor is satisfactory, carefully 
examine the distributor cap for carbon 
tracks to the distributor housing, due 
to moisture or foreign matter. Clean the 
cap with lacquer thinner. Replace the 
cap if it has carbon tracks. 
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B. Satisfactory Spark From Some But Not All 
Spark Plug Wires 


The trouble lies within the distributor cap or the 
remainder of the secondary circuit to the spark plugs. 


1, 


2. 


Test the spark from the end of each spark plug 
wire at idle speed. The spark should jump a 
% 6” gap continuously. A spark that fails to 
jump this gap regularly, without missing, is 
considered a weak spark. 


DEFINITION: A satisfactory spark is one that 
will, without missing, regularly jump a spark 
gap equivalent to the resistance offered by a 
correctly spaced spark plug under the com- 
pression pressure encountered in the opera- 
tion of the engine. 


The fact that a satisfactory spark is obtained 
from some spark plug wires eliminates from 
consideration those factors that affect equally 
the output of all the spark plug wires, which are 
the primary circuit and the secondary circuit 
through the coil and high tension coil wire, up 
to the distributor rotor and cap. . 


The following procedure takes into account 
each of the factors that could account for this 
symptom, in the order of their probability. 


The numbers appearing in drawing, Figure 16, 
of the ignition circuit, establish location of the 
terminals referred to in the text. 


An unsatisfactory spark at some but not all of 
the spark plug wires indicates faulty installation 
or serious resistance (air gap) in the high ten- 
sion circuit. 


a. Replace spark plug wires if the insulation is 
damaged. Make sure all spark plug wires are 
soldered to their terminals. Make sure the 
spark plug wire terminals and the terminal 
sockets are free from corrosion and the wires 
are firmly seated in the distributor cap. If the 
above procedure has not corrected the trouble 
Proceed as follows: 


b. Remove the distributor cap, then clean:the 
cap with lacquer thinner. Replace the dis- 
tributor cap if it is burned, cracked, or has 
carbon tracks. Make sure the spark plug 
wires seat firmly in the sockets. 


ec. Check the rotor for proper fit on the shaft 
and for proper clearance to distributor cap 
terminals. 
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C. Intermittent Spark At All Spark Plugs 


The trouble is in the primary circuit or coil to dis- 
tributor lead. 


1. Test the spark from the end of each spark plug 
wire at idle speed. A spark that fails to jump a 
14 kilovolt spark setting continuously, is consid- 
ered an intermittent spark and the following 
procedure applies. 

When the spark delivered at the end of the 
spark plug wire is satisfactory but intermittent, 
the primary ignition circuit is logically given 
first consideration in the diagnosis procedure. 
The fact that between “misses” the spark is sat- 
isfactory, precludes the possibility that the 
trouble is in the secondary circuit. The excep- 
tion would be in relatively rare cases of inter- 
mittent breakdown of the insulation in the coil, 
or when moisture, oil or foreign matter is allowed 
to accumulate in sufficient quantity on the dis- 
tributor cap or distributor rotor to conduct the 
high tension circuit intermittently to ground. 

The numbers in the following text refer to the 
terminals in Figure 16. 


2. Tighten all connections, replace or adjust the 
contact points, test the coil and test the con- 
denser. 


a. Tighten all connections in the primary cir- 
cuit, including both terminals of the con- 
denser (2) and (4) and both ends of both 
battery cables (13), (14), (15) and (20). 
Tighten the ignition switch terminals (10) 
and (11). 

Make sure the coil to distributor high ten- 
sion wire terminal (16) is soldered to the 
wire and seated all the way into the high 
tension terminal of the coil. Make sure that 
the high tension wire socket in the coil is 
not dirty or corroded. If the trouble still ex- 
ists, proceed as follows: 


b. Replace or adjust the distributor points if 
required, Make sure the breaker arm is not 
binding on its bearing and the spring tension 
is correct. Reset the timing, and again test 
the quality of the spark. If the spark is still 
intermittent, test the coil and condenser. 


c. Test the condenser capacity, leakage, and 
series resistance. If the coil and condenser 
are both satisfactory, examine the distributor 
cap, housing, and rotor for moisture, oil, or 
foreign matter which might cause an inter- 
mittent leak of high tension current to 
ground. Remove oil and foreign matter with 


lacquer thinner, and replace the parts hav- 
ing carbon runs imbedded in the surface. 


D. Weak Spark At All Spark Plug Wires 


The trouble lies in the primary circuits, distributor 
rotor or coil high tension wire. A weak spark at all plugs 
is caused by units that have an equal effect on all the 
wires, 


1. With the engine idling, test the quality of the 
spark from the end of each spark plug wire. The 
spark should jump a 14 kilovolt gap (about %4¢ 
inch). This test assures sufficient spark energy 
at the spark plug terminals when under 120 
pounds compression. If the spark jumps this gap 
regularly without missing, it is satisfactory. If a 
satisfactory spark is obtained from some but not 
all spark plug wires, refer to the symptom “Satis- 
factory Spark From Some But Not All Spark 
Plug Wires.” 

The following procedure applies only where a 
weak spark is obtained from all of the spark plug 
wires. 

The entire primary circuit, including the dis- 
tributor points, has an equal effect at all spark 
plug wires. The condenser, coil, distributor rotor 
and rotor gap have an equal effect at all spark 
plug wires. The high tension wire from the coil 
to the distributor also influences the output of 
all plug wires. These units control spark in- 
tensity. 

It is possible for all spark plug wires or all 
terminals to leak, however, this is considered 
unlikely. For this reason, the following procedure 
considers the more probable causes first, in the 
order of their accessibility. 


2. Since the ignition secondary output is dependent 
on the primary voltage, the condition or state of 
charge of the battery is an important considera- 
tion. If the battery will not crank the engine, 
recharge or replace the battery. 

a. The ignition primary circuit is tested in two 
steps as follows: 
(1) Measure the distributor point dwell. 
(2) If the dwell is within 27°-31°, proceed 
with (b) “Test Battery To Coil Resist- 
ance.” 


NOTE: When the points are new, be 
sure to also check the gap setting with 
a feeler gauge (0.024-0.026). 


If the dwell is not within these limits, 
replace points that are visibly burned or 
pitted, then adjust the points to obtain 
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the correct gap setting and spring ten- 
sion. 


b. Since the output of the ignition secondary 
circuit is limited by the strength of the pri- 
mary circuit, extra resistance in the primary 
circuit reduces output. 


{1) Disconnect the battery wire from the 


Distributor 


FDN 
12127A 


(2) 


coil (7) and install an ammeter in series 
at this point. Connect a voltmeter from 
the battery negative terminal to ground. 
Turn the ignition switch “ON.” If the 
ammeter reading is zero, crank the en- 
gine to close the breaker points. Divide 
the voltage reading by the amperage 
reading to determine total resistance of 
the primary circuit. 


EXAMPLE: 6.3 volts divided by 5.2 
amperes, equals I ohm. 


Total resistance of the ignition pri- 
mary circuit is normally 1.2 ohms cold 
or 1.6 ohms when hot. 


If the resistance of the primary circuit 
is higher than normal, leave the am- 
meter connected in series and connect 
the voltmeter in parallel in turn to each 
of the units in the circuit. Replace units 
having high resistance. 


Normal resistance of the individual 
units is: 


UNIT HOT COLD 
Ignition switch ..0.02 ohms 0.02 ohms 
Ignition coil 

(primary) ..... 140 ohms_ 1.15 ohms 


If the trouble still exists, proceed as 


follows: 


ce. Test the coil, condenser, and breaker points 
in the following sequence: 


(1) Remove the high tension wire from the 


(2) 


(3) 


6. SPECIFICATIONS 


Basic 
Timing 
450-475 

rpm 


Advance 
at 1200 
rpm 


12-14 
Degrees 


coil and install a jumper wire 12 inches 
long, in its place. Turn the ignition 
switch “ON.” Hold the end of the jump- 
er wire %, inch from the cylinder head 
while the engine is being cranked. 


If the spark jumps this gap regularly, 
both the coil and condenser are satisfac- 
tory. Proceed with (2). 


If the spark fails to jump a %,4” gap, 
replace the condenser with one known 
to be good. If the spark is now satisfac- 
tory, the trouble has been corrected. If 
the spark still fails to jump this gap, 
remove the coil and test the output on a 
distributor stroboscope. If this test re- 
veals the coil to be unsatisfactory, pro- 
ceed with (3). 


Clean the distributor cap and rotor with 
lacquer thinner. Replace these parts if 
any carbon tracks are visible or if the 
electrodes have eroded to the extent that 
the rotor gap has been increased. 


Replace the rotor if there is any indi- 
cation that it shorts through to the dis- 
tributor shaft under load. 


Make sure all high tension wire ter- 
minals are soldered to the wires and that 
their terminal sockets are free from 
corrosion. 


Replace the distributor points if they 
are burned or misaligned. Establish the 
correct dwell on the distributor strobo- 
scope. Reset the distributor timing. 


Dwell 
450-475 
Tpm 


End 


Play Rotation 


27°-31° Clockwise 


FDN 
12127A 


14144-1644 
Degrees 
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Spark Plugs Manifold Vacuum in H.G. at Sea Level 


Fnexe [om [ee] i 


9N-12405 H-10 [14 mm, 0.025’-0.02” [24-30 Ft. Lbs. 


NCA-12405A}| H-8 [14mm] 0,028”-0.031” |24-30 Ft. Lbs. 


Condenser 


Minimum P Oil 
Part Number| Capacity | Insulation act Tight 
Resistance ack 


TRA-12300-C; 0.6% at |240°F. 
60 Cycles 
70°-75°F. 


Coil 


Primary Secondary 
Ohms Resistance Ohms Resistance 
8BA-12029 1.06-1.17 at 75° F. 3800-4300 | 3800-4300 at 75°F. | | 3800-4300 at 75°F. | 


7. SPECIAL TOOLS 


5 megohms 
at 210°F. 


The following tools should be used when overhauling Tool No. Description 
a distributor and are illustrated in the preceding sections 12132-B-1 ...... Remover—Distributor Shaft Bushing. 
of this manual, 12390-C ............ Remover Kit—Distributor Shaft. 
Tool No. Description 12132-E ....... Replacer—Distributor Shaft Bushing. 
12132 ....cc cane Reamer—Distributor Shaft Bushing 12151 ............... Scale—Breaker Point Tension. 
12390-D .......++. .Fixture—Installing and Locating 2150-E ..........i cece cece eee Tool—Breaker Point 
Distributor Gear. PTL45-1... 0... cee eevee ee eee eee Liming Light. 


12132-C ......... eraeetentte Holding Block—Distributo. A A ...........+......-Coil and Condenser Tester. 


Part ONE 


POWER PLANT 
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The fuel system on all Ford Tractors with gasoline 
engines is of the gravity feed type. The fuel tank is 
located above the engine, under the hood. Therefore, 
the fuel can flow down to the carburetor by gravity 
alone, eliminating the necessity for a fuel pump, The 


1. AIR 


Ford Tractors are equipped with an oil bath type air 
cleaner, Figure 1. The air cleaner is mounted on the 
left side of the tractor at the rear of the engine, The 
air intake for the air cleaner is located in the hood left 
side panel, just above the air cleaner. As the air enters 
the air cleaner, coarse trash, such as leaves, is filtered 
out by the air intake pre-cleaner screen located in the 
side panel. The air is channeled down through the 
center tube of the air cleaner into the oil where most 
of the contaminants are removed. After the air leaves 
the oil bath, fine dust remaining in the air is filtered by 
the fine wire mesh through which all air passes before 
entering the carburetor. With the air cleaner constructed 
vertically, any dirt entering the cleaner falls down 
through the oil and remains at the bottom of the oil 
cup. 


Proper service of the air cleaner is of the utmost im- 
portance. Therefore, it is important that the air cleaner 


components of the fuel system are the air cleaner, the 
fuel tank, shut-off valve and lines, the carburetor, fuel 
strainer and the intake manifold. Service information 
on each component of the fuel system is provided under 
the section headings outlined above. 


CLEANER 


be kept clean at all times to prevent engine power loss 
and excessive fuel consumption. In extreme dirty and 
dusty conditions, it will be necessary to service the air 
cleaner more often than when operating under normal 
conditions. Filtered air greatly reduces wear on engine 
parts and will, therefore, prolong the life of the tractor. 


A. Removal 


1. Remove the carburetor air intake tube from the 
air cleaner. 


2. Remove the air cleaner cover from the side of 
the hood and then remove the air intake screen 
and the funnel leading to the air cleaner, Fig- 
ure 1. 


3. Remove the two air cleaner attaching bolts and 
remove the air cleaner to a suitable location for 
disassembly and service. 
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FUNNEL aS aes FUNNEL 


FILTERING 
_ MESH 


AIR INTAKE 


AIR INTAKE SCREEN 


SCREEN 


TO CARBURETOR 


FILTERING 
MESH 


CLAMP 


Ol LEVEL FULL MARK 


OlL LEVEL 
FULL MARK 
TOGGLE 
LATCH 
OIL SUMP OIL SUMP 
EARLY TYPE LATE TYPE 1-204 
Figure 1—Carburetor Air Cleaner 
NOTE: Keep the air cleaner in an upright 4. Wash the air intake screen and the funnel in 
position to avoid spilling oil. cleaning solvent and dry them thoroughly. 
B. Maintenance G Inttallation 
1, (Uniateh: the ell. cup toggles or oogen the:elamp, 1. Position the air cleaner on the tractor and install 


Figure 1, and remove the oil cup. the two bolts, lock washers and nuts. Tighten the 


2. Remove the snap ring at the bottom of the filter- bolts securely. 
ing mesh (early type) and withdraw the mesh 
from the can. Wash the mesh in cleaning solvent 
and dry it thoroughly with compressed air. On 


2. Install the funnel in the top of the air cleaner 
and secure it with the two sheet metal screws. 


later type air cleaners the mesh cannot be re- 3. Install the air intake screen and the air intake 
moved, therefore, the entire air cleaner must be cover, Tighten the cover securely. 

soaked clean in solvent. Saturate the mesh with 

engine oil and install and secure it in the can 4. Install the air tube between the carburetor and 
with the snap ring. the air cleaner. Be sure the hose clamps are 


securely tightened. 
3. Clean the oil cup thoroughly and fill it to the 


level mark with engine oil, Place the inner cup 5. Place the oil cup in position and secure it with 
in the outer cup on the late type air cleaner. the toggle latches or clamp. 
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2. CARBURETOR 


The carburetor used on all Ford Tractor engines from 
the 1955 through the 1960 are basically the same type, 
with the same operating principles. The size of the main 
jets, however, vary depending on the size of the engine. 
The carburetors are the plain tube, up draft type. Inter- 
change of carburetors on the manifold is impossible, as 
the carburetor stud spacing is different for each size 
carburetor. 


A. Operation 


To understand the operation of a carburetor it is 
necessary to bear one basic fact in mind. The only func- 
tion of a carburetor is to mix air and fuel and supply 
that mixture to the engine in the proper amount, and 
at the proper time. The Ford tractor carburetor is made 
up of four systems, see Figures 2 through 5, These sys- 
tems are: the float system, the idle system, the power 
fuel system, and the choke system. Each system except 
the float system supplies a fuel air mixture to the engine 
under. different conditions of engine demand. There- 
fore, with all the systems functioning properly, the car- 
buretor supplies the correct fuel air mixture through 
the entire range of engine operation. 


1. The float system, as shown in Figure 2, controls 
the level of the gasoline in the carburetor fuel 
bowl, and admits fuel as necessary to maintain 
the proper fuel level throughout the operating 
range of the engine. As the fuel level lowers, 
the float lowers and the float valve (3), Figure 
2, opens to admit more fuel to the float bowl. 
As the fuel reaches the operating level, the float 
raises, closing the float valve, which shuts off 
the fuel supply. Actually, during normal opera- 


FLOAT VALVE 
SEATA. LEE AS 
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Z 
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Z 
Z 
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FLOAT AND 
LEVER-2 


SELLE 


ULL jhtidigildsda SKY SAAMA 


LLY, 


FUEL BOWL-1 


Figure 2—Float System 


tion, the float assembly positions so that the 
inward flow and the outward flow are about 
even, 


The float system is a dual float mechanism, 
used in a float chamber or fuel bowl that almost 
completely surrounds the main discharge nozzle, 
This construction permits operation of the engine 
at any angle up to 45°. 


2. The idle fuel system, shown in Figure 3, controls 
the flow of fuel at idle speed and at slow speeds 
until the throttle is opened wide enough to allow 
the power system to operate. 


When the throttle plate (6), is in the idle 
position, it is slightly open, with the edge of the 
plate between the primary and secondary idle 
orifices (7) and (8). With the plate in this posi- 
tion, the air pressure at the primary orifice is 
lower than the air pressure in the fuel bowl 
chamber, due to manifold vacuum at the primary 
orifice. Therefore, fuel is forced from the fuel 
bowl into the idle passage (10), Figure 3. As the 
fuel travels through the idle fuel passage, it 
passes through the idle jet (11), to the point 
where it is combined with air entering through 
the idle fuel adjustment needle seat (12). The 
fuel is mixed with air again when it passes the 
secondary idle orifice as it travels through the 
idle fuel passage. The mixture that emerges 
from the primary idle orifice is rich, however, it 
is reduced to the correct proportion by the air 
passing the throttle plate. 


THROTTLE PLATE-6 PRIMARY IDLE ORIFICE-7 


IDLE FUEL 
ADJUSTMENT 
NEEDLE-13 


SECONDARY 
IDLE ORIFICE-8 ‘ ¢ 
IDLE FUEL KG Wye ZZ 


ADJUSTMENT 
Q§ NEEDLE SEAT-12 x 


y 

Zw 
FUEL BOWL Zz: 
CHAMBER.-9 


IDLE JET-31 


IDLE FUEL PASSAGE-10 


Figure 3—Idle Fuel System 
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As the throttle plate is slowly opened from 
the idle position, the secondary idle orifice is 
gradually subjected to greater manifold vac- 
uum, and as the manifold vacuum increases, the 
orifice ceases to bleed air to the idle fuel pas- 
sage. Instead, fuel is fed from the idle fuel passage 
through the secondary idle orifice to the engine. 
With the throttle open wider than idle, a greater 
amount of air is admitted, necessitating a greater 
amount of fuel than can be supplied through the 
primary idle orifice. The additional fuel supplied 
through the secondary idle orifice maintains the 
correct fuel air ratio for the engine. 


As the throttle is opened wider, the idle fuel 
delivery begins to fade and the power fuel sys- 
tem starts to function. 


The power fuel system, shown in Figure 4, sup- 
plies fuel to the engine in the speed ranges be- 
yond idle and slow speed. 


As engine speed is increased, the air flow through 
the venturi (17), Figure 4, is increased. The in- 
creased air flow creates a vacuum at the nozzle 
tip (14). The pressure then is lower at the nozzle 
than it is in the fuel bowl chamber (9), Figure 
3, and the accelerating well (16), Figure 4. 
Fuel, therefore, flows from the fuel bow], through 
the main adjustment needle and seat assem- 
bly (19) and out the nozzle (14) and into the air 
stream at the venturi. At the same time, the 


MAIN ADJUSTMENT 
NEEDLE.18 


THROTTLE PLATE -6 
NOZZLE 


AIR VENT-20 § 
SRA 
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Figure 4—Power Fuel System 


fuel in the accelerating well is forced through the 
nozzle air bleeds (15) in the nozzle. However, 
due to the size of the power jet and the restric- 
tion at the main adjustment needle seat, the fuel 
in the accelerating well is soon exhausted, and 
air enters the accelerating well through the noz- 
zle air vent (20), Figure 4. The amount of air 
that can enter is limited by the size of the nozzle 
air vent. This air helps to atomize the fuel pass- 
ing through the nozzle, and it helps to regulate 
the rate of discharge of the fuel fed from the 
accelerating well during acceleration. It also pro- 
vides the correct mixture proportions for full 
throttle operation. When the throttle plate is 
opened suddenly to the wide open position, the 
fuel in the accelerating well is forced out through 
the nozzle air bleeds very rapidly, providing the 
extra rich mixture the engine needs to meet the 
sudden load. When the throttle is closed again, 
fuel fills the accelerating well, ready for the next 
acceleration. 


. The function of the choke plate is to restrict the 


air flow into the carburetor which causes a 
higher vacuum on the discharge nozzle, giving 
a richer mixture for starting purposes. The choke 
plate and choke system are shown in Figure 5. 
A small movement in the choke plate causes a 
great change in the fuel air mixture. 


The relief valve opens and then closes auto- 
matically depending on engine load and speed. 


Figure 5—Choke System 
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F IDLE SPEED ADJUSTMENT SCREW 
i , =v 


Figure 6—Carburetor Adjustments 


When the engine reaches normal operating tempera- 
ture, the choke plate must be fully open to assure 
maximum power and economy from the engine. 


B. Adjustment x 


Three adjustments are provided on the carburetor, 
as shown in Figure 6, They are the main adjustment 
needle, the idle speed adjustment screw, and the idle 
fuel adjustment needle. Actually, there are three 
factors that control the conversion of the fuel air 
mixture into engine power. These factors are engine 
compression, ignition and correct carburetor adjust- 
ment, Correct carburetor adjustment cannot be ob- 
tained, however, unless engine compression and igni- 
tion meet specifications, 


Before proceeding with the carburetor adjustment, 
the following preliminary steps should be performed 
to be sure the adjustments will be made correctly: 


1, Set the idle speed adjustment screw so that the 
throttle plate is slightly open. 


2. Make certain that the fuel tank shut-off valve 
is in the open position. 


3. Pull the choke knob, turn on the ignition, start 
the engine and push the choke knob in until the 
engine runs smoothly, 


4. After the engine has reached normal operating 
temperature, be sure the choke knob is pushed 
all the way in, and proceed as follows: 


a. For the initial setting, before the engine is 
started, turn the idle fuel adjustment needle, 
Figure 6, in (clockwise) until it is seated 
lightly, then back it off approximately one 
turn. Start the engine and turn the idle fuel 
adjustment needle in (clockwise) until the 


engine begins to “roll”, then back it off slowly, 
until the engine is running smoothly. 


b. With the hand throttle in the closed position, 
turn the idle speed adjustment screw, Figure 
6, until the engine idle speed is 450 to 475 
rpm on the Proof-Meter. On new engines it 
may be necessary to set the idle slightly 
higher to prevent stalling. 


c. The power fuel adjustment or main adjust- 
ment needle, Figure 6, initial setting, is 1-1-4 
turns open, (counterclockwise). 


The final adjustment should be made in the 
field. With the engine running at governed 
speed under full load, turn the adjustment 
needle in (clockwise) after the engine power 
just starts to’ drop off, then turn the screw 
out (counterclockwise) until the power picks 
up and the engine runs smoothly. 


C. Removal 


1, Turn the fuel tank shut-off valve to the “OFF” 
Position. 


2, Loosen the air intake tube clamps at the carbu- 
retor and pull the hose off the carburetor. 


Disconnect the fuel line at the sediment bowl. 


4. Disconnect the governor and throttle rod linkage 
at the carburetor. 


5. Remove the two nuts and lock washers that 
attach the carburetor to the manifold. Remove 
the carburetor and clean the gasket mounting 
surfaces. 


6. Clean the outside of the carburetor with clean- 
ing solvent to permit an external examination 
for damages or defects. 


D. Disassembly 


1. Loosen the bail wire and remove the sediment 
bowl. 


2. Remove the fuel filter screen from the top of the 
sediment bowl cover. 


» 


Remove the main adjustment needle assembly. 


4. Remove the carburetor bowl, screws, and lock 
washers. Separate the cover from the bowl. 


5. Remove the float, bowl gasket, venturi, and float 
valve from the cover, Figure 7. Remove the float 
valve seat and gasket with a screwdriver that 
is wide enough to engage both slots in the valve 
seat. 
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Figure 7—Carburetor Disassembled 


NOTE: Later model carburetors incorporate 
a float valve support spring and support, 
Figure 7. 


6. Remove the idle jet. 
7. Remove the idle fuel adjustment needle and 
spring. 


8. Mark the throttle plate so it can be reassembled 
in the same position, then remove the throttle 
plate screws, throttle plate and throttle shaft 
and lever assembly. 


9. Remove the throttle shaft packing and retainer 
with a small punch. 


10. Remove the main discharge nozzle and gasket. 


11, Remove the drain plug from the bottom of the 
fuel bowl. 


12. Remove the choke plate screws, choke plate, and 
the shaft and lever assembly. 


13. Remove the choke shaft packing retainer and the 
packing. 


E. Inspection and Cleaning 


1. Clean all parts with a good solvent. Be sure all 
channels and orifices are clean. Discard jets 
showing signs of wear or corrosion. 


IMPORTANT: Never use a wire or small drill 
to clean out orifices. Even a small change in 
the size of a hole will affect carburetor oper- 
ation. 


2. Discard the float valve and seat if they are 
grooved or cofroded. Always use an entire float 
valve and seat assembly, as they are serviced in 
matched sets. 


3. Discard the idle fuel adjustment needle if it is 
grooved or corroded. 


4. Inspect the throttle shaft and lever assembly for 
wear. If the shaft is loose in the bore, a new 
assembly should be used. 


5. Inspect the carburetor fuel bowl and bow! cover 
for cracks or distortion. Check the float for 
leaks, cracks or distortion. 


F. Assembly 


A disassembled view of the carburetor is shown in 
Figure 7. 


1, Install the retainer and new packing in the fuel 
bowl. Tap the retainer lightly until it is flush 
with the casting. 


2. Install the throttle shaft in the bow] making sure 
the idle speed adjustment screw is to the rear 
of the stop. Place the throttle plate in operating 
position and install the screws and lock washers. 
The angle number of the throttle plate should 
face toward the rear of the carburetor. 


3. Install the idle jet, Figure 7. 


4. Install the idle fuel adjustment needle and 
spring. Turn the needle in until it just contacts 
the seat, then back it off one turn for the initial 
adjustment. 


5. Install a new gasket and the float valve seat 
using a screwdriver that is wide enough to con- 
tact both slots in the seat. Install the float valve, 
and fuel bowl gasket, then install the float and 
lever assembly. 


vA 
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GASKET 


Figure 8—Checking Carburetor Float Level 


NOTE: Install the float support spring and 
support if the carburetor is so equipped, Fig- 
ure 7. 


Adjust the float so that it measures 0.26-0.29” 
from the gasket to the nearest edge of the float, 
as shown in Figure 8. The float is adjusted by 
bending the hinge. Use caution when bending 
the hinge to avoid damaging the mounting 
bracket. 


Install the retainer and packing in the carburetor 
bowl. Slip the shaft through the bore, then install 
the choke plate and retaining screws, Figure 7. 


8. 


10. 


11. 


12. 
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Be sure the choke return spring is properly 
hooked over the lever and on the stop provided 
on the side of the carburetor. Position a new 
gasket on the main nozzle and install the nozzle 
in the carburetor body. 


Invert the throttle body and install the fuel bowl. 
Install the retaining screws and tighten them to 
36 in. Ibs. torque. 


Use new gaskets and install the sediment bowl 
cover on the carburetor. 


Replace the fuel filter in the top of the sediment 
bowl, Use a new gasket and secure the sediment 
bow! in place with the bail wire and nut. Tighten 
the bail securely. 


Install the drain plug in the bottom of the 
carburetor, 


G. Installation 


1. 


Use a new carburetor mounting gasket and hold 
the carburetor in place on the manifold. Install 
the two lock washers and nuts and tighten them 
to 12-16 ft. lbs. torque. 


Connect the governor and throttle rod linkage 
at the carburetor. 


Connect the fuel line at the sediment bowl. 


Install the air intake tube hose on the carburetor 
and tighten the hose clamps securely. 


Turn the fuel tank shut-off valve to the “ON” 
position. 


Start the engine and allow it to run until it 
reaches normal operating temperature. Adjust 
the carburetor as outlined in paragraph B. 
page 101. 


3. FUEL TANK, SEDIMENT BOWL AND LINES 


The fuel tank is located directly under the hood, 
above the engine. The fuel outlet to the sediment bowl 
and carburetor is located in the bottom of the tank, at 
the center, The fuel shut-off valve is also incorporated 
in the fuel tank outlet fitting. The fuel line runs from 
the outlet fitting to the sediment bowl which is mounted 
on the front of the carburetor, see Figure 6. 

The fuel tank filler is located in the center of the 
tank, under the hood top center panel, which is hinged 


for easy access to the filler. 
Refer to the Electrical Section for information on 
the fuel gauge tank unit. 


A. Fuel Tank Removal 


1, 
2. 


Remove the hood assembly. 


Turn the fuel shut-off valve to the “OFF” posi- 
tion. 
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3. Disconnect the fuel line at the fuel shut-off valve 
fitting. 


4. Remove the fuel tank attaching bolt from each 
rear corner of the fuel tank. 


5. Loosen the nut that attaches the front of the 
fuel tank to the center of the fuel tank front 
support bracket. 


6. Disconnect the wire from the fuel gauge at the 
tank. 


7. Slide the fuel tank approximately one inch to 
free it from the front mounting bolt, then lift 
it from the tractor. 


B. Fuel Tank Cleaning 


1. Water caused by normal condensation, accumu- 
lates in the fuel tank when allowed to stand low 
or empty for a period of time (usually over 
night). Therefore, it is a good practice to fill the 
tank to capacity at the end of each day of opera- 
tion to prevent moisture laden air from forming 
water, rust and gum formations. Long periods 
of tractor storage may also cause gum formations 
in the tank, 


2. If it is necessary to clean the tank, drain the fuel 
completely and remove the shut-off valve fitting. 


3. Wash the interior of the tank thoroughly with a 
mixture of alcohol and acetate or any other suit- 
able solution. Disassemble the fuel shut-off valve 
and clean it thoroughly. Dry the tank thoroughly, 
then reassemble the shut-off valve and mount it 
on the tank. 


C. Sediment Bow] and Fuel Lines 


1. The sediment bow] is located at the front of the 
carburetor and is provided for the purpose of 
trapping condensation or other contaminants that 
may flow through the fuel line from the fuel tank. 


The fuel line can be removed for cleaning or re- 
placement by first disconnecting the line at the 
fuel tank and the sediment bowl. 


To clean the fuel line, blow it out with com- 
pressed air. When replacing a fuel line, be sure 
that the connections are tight and do not leak. 


NOTE: Tighten fuel line connections care- 
fully. The fittings are brass and it is possible 
to strip the threads if they are over-tightened. 


To clean the sediment bowl, turn the fuel tank 
shutoff valve to the “OFF” position. Loosen the 
bail nut and remove the bail from the bowl. 
Withdraw the bowl from the top of the housing 
and also remove the screen. Clean both the 
screen and the bowl and then replace them. Use 
a new gasket between the sediment bowl and 
sediment bowl housing, 


D. Fuel Tank Installation 


1. 


Place the fuel tank in position on the tractor 
making sure the carriage bolt on the fuel tank 
front support bracket engages the fuel tank 
bracket. 


Install the bolt and lock washer at each rear 
corner of the tank. 


Tighten the nut at the fuel tank front support 
bracket. 


Insert the oil gauge line in the clip at the right 
rear of the fuel tank. 


Connect the wire to the terminal on the fuel gauge 
tank unit. 


Connect the fuel line at the fuel shut-off valve 
fitting and turn the fuel shut-off valve to the 
“ON” position. Be sure that there are no fuel 
leaks. 


Install the hood assembly. 


4, MANIFOLD, MUFFLER AND EXHAUST PIPE 


The intake and exhaust manifolds are an integral 
unit on Ford Tractors with gasoline or LP-Gas engines. 
The manifold and exhaust systems are shown in Figures 
9 and 10. A vertical or horizontal exhaust system is 
available on all models. All mufflers mount directly on 
the exhaust manifold for convenience in replacing. 


MANIFOLD 


A. Removal 


1, 
2. 


Close the fuel tank shut-off valve under the tank. 


Remove the two bolts, nuts and lock washers 
from the muffler inlet elbow and disconnect it 
from the manifold. 
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3. 


4. 


5. 


Disconnect the fuel line at the carburetor sedi- 
ment bow! and the air intake tube at the carbu- 
retor. 


Remove the six nuts and lock washers from the 
manifold mounting studs. 


Remove the manifold assembly and the manifold 
gasket from the engine. 


B. Disassembly, Inspection and Cleaning 


If the manifold has been in use for some time, 
deposits of gum may be present in the intake mani- 
fold. These deposits affect the air-fuel mixture flow 
characteristics and may cause poor engine perform- 
ance. It is good practice to clean the manifold thor- 
oughly every time it is removed from the engine. 


1. Remove the two nuts and lock washers from the 


a 


3. 


carburetor mounting studs and separate the car- 
buretor from the manifold. Be sure the carbu- 
retor mounting gasket is also removed. 


Examine the manifold for cracks or defects such 
as warpage, or chips out of the mounting surface. 
Always replace a warped or cracked manifold. 
Soak the manifold in a good solvent to loosen 
gum deposits, then dry it thoroughly. 


Place a new carburetor mounting gasket on the 
carburetor mounting studs, then install the car- 
buretor and the nuts and lock washers. Tighten 
the nuts securely. 


C. Installation 


Be sure all the old gasket material is cleaned off the 
mounting surfaces on the manifold and cylinder head. 
Always use new manifold gaskets whenever the mani- 
fold is removed. 


1 


Position the manifold gasket, and the manifold, 
over the mounting studs. 


Install the six nuts and lock washers and tighten 
the center nuts first. Then alternately tighten the 
remaining nuts toward each end to 40-50 ft. Ibs. 
torque. 


Place a new gasket between the manifold and 
the muffler inlet elbow and install the two bolts. 
Tighten the bolts to 40-50 ft. Ibs. torque. 


4. 


Connect the fuel line at the carburetor sediment 
bowl and the air intake tube at the carburetor. 
Open the fuel tank shut-off valve and check for 
leaks at the carburetor. 


MUFFLER, OUTLET AND EXTENSION 


PIPE REPLACEMENT 


A. Horizontal Exhaust System 


10. 


11. 


12, 


Remove the bolt that attaches the muffler outlet 
pipe extension bracket and clamp to the center 
housing, see Figure 9. 


Remove the bolt that attaches the outlet and ex- 
tension pipe clamp bracket to the engine plate 
located at the front of the transmission, Remove 
the bolt that attaches the clamp to the pipes. 


Separate the extension pipe from the outlet pipe. 


Remove the bolt that attaches the muffler front 
clamp to the muffler outlet pipe support. 


Separate the muffler outlet pipe from the muffler, 


Remove the two bolts that attach the muffler front 
support to the fuel tank front support and remove 
the muffler front support. 


Remove the clamp that secures the muffler to the 
muffler inlet flange elbow. 


Separate the muffler from the elbow. 


Slip the muffler onto the muffler inlet flange el- 
bow, Figure 9. Secure the muffler to the elbow 
with the rear clamp. 


Secure the muffler outlet pipe support to the fuel 
tank front support with the two attaching bolts, 


Slip the muffler front clamp on the outlet pipe. 
Install the muffler outlet pipe on the muffler. Se- 
cure the front clamp to the muffler front support 
with a bolt, lock washer and nut. 


Slip the extension pipe onto the outlet pipe, then 
install the attaching clamps and brackets. 
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Figure 9—Horizontal Exhaust System 


B. Vertical Exhaust System 6. Position the muffler rear clamp on the rear of the 
muffler, Figure 10. Slide the muffler onto the inlet 


elbow as far as possible. Install and tighten the 
J. Loosen the clamp bolt that secures the outlet pipe muffler rear clamp bolt. 


to the muffler outlet pipe support bracket, Figure 


10. Remove the outlet pipe. 
7. Position the muffler front clamp on the muffler. 


2 R th . f thepineit 2 Slip the muffler outlet support elbow onto the 
= Repiove Mis tito cab trom te Pipe tee eaepre muffler. Install the two support attaching bolts 


and spacer. The spacer and largest attaching bolt 


3. Remove the bolt that secures the muffler outlet are installed at the lower end of the support. 


elbow to the muffler. Tighten the muffler front clamp. 
4. Remove the two bolts and spacer that attach the 
muffler outlet elbow to the fuel tank front support. ‘ 
Pull the elbow off the muffler. and tighten the clamp. 


8. Slip the outlet pipe and clamp onto the elbow 


5. Remove the bolt from the muffler rear clamp, Pull 9. Secure the raincap to the upper end of the outlet 
the muffler off the muffler inlet elbow. pipe if so equipped. 
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Figure 10—Vertical Exhaust System 


5. TROUBLE SHOOTING 


The fuel system consists of a tank, carburetor, mani- 
fold and the various connecting lines. Dirt and other 
foreign materials should be kept from entering this 
system. 


As a rule, the carburetor does not fail suddenly but 
progressively impairs engine performance. 


FUEL NOT REACHING THE CARBURETOR 


A clogged or broken fuel line is the most common 
cause of this trouble. 


A. Preliminary Instructions 


Check the supply of fuel in the tank. Make sure 
the tank vent in the cap is open. 


1. Be sure the fuel tank shut-off valve is operating 
properly. Remove the fuel line and blow it out. 
Clean the fuel sediment bowl and screen. 


2. Drain any accumulation of water or sediment 
from the tank. In freezing weather, water in the 
tank will freeze and will prevent fuel from enter- 
ing the fuel line, 


CARBURETOR FLOODS 


Flooding is caused by a sticking choke or float valve 
or by the carburetor float being set too high, On hot 
days, fuel may “percolate” from the carburetor bowl into 
the intake manifold while the engine is not operating. 
Dirt may be lodged under the float needle, holding it 
open, 


A. Preliminary Instructions 


In addition to the engine running unevenly, a strong 
odor of gasoline usually is present when the carbu- 
retor is flooded. If the carburetor flooding is due 
merely to overchoking, open the throttle wide, then 
crank the engine to exhaust rich gases. 


B. Procedure 


Free up the choke action and inspect the float level 
and the condition of the float. 


1. Remove the air cleaner to carburetor hose, oper- 
ate the choke rod, and observe if the carburetor 
choke plate opens freely. If the choke action is 
faulty, make necessary corrections. 
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2. Remove and disassemble the carburetor, then then tighten the manifold retaining nuts. 
clean all parts. Examine the float for leakage 
and check the condition of the float needle valve 
and seat. Make repairs as required and set the 


1. Make sure the fuel tank vent is open. Replace 
the fuel line if there is any indication of leakage. 


float level. Install the carburetor. 2. Bemove, disassemble,.and clean the carburetor. 

Make all necessary repairs. Set the float level. 

FUEL MIXTURE TOO LEAN Make sure the throttle linkage permits full throt- 
tle opening, 


This indicates an insufficient supply of fuel passing 
through the carburetor for the volume of air drawn in 
by the engine. An obstructed fuel line or a leaking intake 
manifold may be the cause. Make certain that the main 
adjustment needle is properly adjusted. 


3. Tighten the intake manifold bolts or nuts, Con- 
nect a vacuum gauge to the intake manifold, and 
observe the reading as the engine idles. If the 
vacuum is lower than normal, it is probably due 
to leakage. Points at which the manifold vacuum 
may leak are: Intake Manifold gasket, carbure- 
tor mounting flange gasket or a cracked or loose 

Clean out the fuel line and clean the carburetor, intake manifold. 


A. Procedure 


6. SPECIFICATIONS 


Carburetor 
Part Idle Jet Idle Jet Main Metering Float 
Number Part No. Size Jet Size Setting 
0.025 
9N9596 —_— No. 49 Drill 1%" from Gasket to nearest edge of float 
0.026 


9N9596 No. 49 Drill 14" from Gasket to nearest edge of float 


EAF-9510-E 9N-9596 No. 49 Drill 14" from Gasket to nearest edge of float 


EAF-9510-G 9N9596 No. 49 Drill 14" from Gasket to nearest edge of float 


310746 9N9596 No. 49 Drill 14” from Gasket to nearest edge of float 


310015 9N9596 0.081” Drill 14” from Gasket to nearest edge of float 


312954 9N95S96 No. 49 Drill 14” from Gasket to nearest edge of float 


312955 9N9596 0.081” Drill 14" from Gasket to nearest edge of float 


Fuel Tank Torque Limits: 


Series 501 through 601} Series 701 through 901 Throttle Body to Fuel Bowl................... 36 In. Lbs. 
Full | 11 Gallons | 14 Gallons Manifold to Cylinder Block................- 40-50 Ft. Lbs. 


7. SPECIAL TOOLS 


A vacuum gauge will be helpful in making carburetor 
adjustments and diagnosing high fuel consumption. 
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System — Diesel 


1. AIR CLEANER 


The air cleaner assembly is of the oil bath type and 
functions in the same manner as those used on Ford 
Gasoline Tractors. The assembly is attached directly to 
the intake manifold and receives its air supply via an 
inlet tube, which is connected to the pre-cleaner screen 
and louvered cover assembly on the left side hood panel. 


A. Removal 


1, Loosen the hose clamp that secures the hose to 


the air cleaner. 


Carefully release the oil bath tray straps and 
remove the tray and gasket as shown in Figure 1. 


Figure 1—Air Cleaner Maintenance 
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3. Remove the two bolts and lockwashers that at- 
tach the air cleaner to the intake manifold. Re- 
move the housing and gasket. 


B. Air Cleaner Service 


1. Clean the oil bath tray thoroughly in cleaning 
solvent. Remove all traces of gasket material. 


2. Immerse the air cleaner assembly in clean diesel 
fuel, flush and drain thoroughly. Dry the filter 
material with compressed air. 


CAUTION: Do not use any lubricant other 
than specified. Light weight engine oils can 
be sucked into the firing chambers and cause 
a run-away engine. 


Installation 


1. Position a new gasket on the intake manifold. 


Secure the air cleaner housing to the manifold 
with two bolts and lockwashers. 


Fill the tray to the proper level with same weight 
oil as used in the engine crankcase. 


Install the tray and secure the straps. 


Secure the hose in place with the clamps. 
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2. FUEL TANK 
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A. Removal 
1. Disconnect the battery ground cable from the 


right side of the tractor. 


2. Remove the hood assembly. 


3. Turn the fuel shut-off valve to the “OFF” posi- 


tion. Disconnect the fuel line from the fuel filter. 
Disconnect the fuel return line from the forward 
end of the tank. 


Place a piece of wood across the top of the bat- 
tery to prevent the tank from accidentally con- 
tacting the post or straps. Remove the bolt and 
lockwasher that attaches the tank to each side of 
the fuel tank rear support. 


Loosen the nut that attaches the fuel tank to the 
front support. 


With an assistant, slide the tank back approxi- 
mately one inch to free it from the front mount- 
ing bolt, then lift it from the tractor, Disconnect 
the fuel line from the tank. 


B. Cleaning 


1, 


2. 


3. 


Water caused by normal condensation, accumu- 
lates in the fuel tank when allowed to stand low 
or empty for a period of time (usually over- 
night). Therefore, it is a good practice to fill the 
tank to capacity at the end of each day of opera- 
tion to prevent moisture laden air from forming 
water, rust and gum formation. Long periods of 
tractor storage may also cause gum formations in 
the tank, 


If it is necessary to clean the tank, drain the fuel 
completely and remove the shut-off valve fitting. 


Wash the interior of the tank thoroughly with a 
mixture of alcohol and acetate or any other suit- 


able solution. Disassemble the fuel shut-off valve 
and clean it thoroughly. Dry the tank thoroughly, 
then reassemble the shut-off valve and mount it 
on the tank. 


C. Installation 


i 


3. BLEEDING AND FLUSHING 


A. Bleeding the Fuel Filter 


1, 


2. 


3. 


Open the fuel tank shut-off valve at the bottom 
of the tank. 


Open the drain cock at the bottom of the fuel 
filter base, Figure 4. Close the drain cock when 
the fuel begins to flow. 

Open the bleed screw at the top of the filter 


cover two turns to release any air that may be 
trapped. After a solid flow of fuel appears, tight- 


Connect the fuel line to the fuel shut-off valve 
but do not tighten the line fitting. With an assist- 
ant, position the tank on the support brackets 
making sure the tank front mounting bracket 
engages the carriage bolt at the fuel tank front 
support, 

Install the two rear attaching bolts. Tighten the 
front mounting bolt. 


Connect the fuel line to the fuel filter, and tight- 
en both fittings. Connect the fuel return line to 
the front of the fuel tank. 


NOTE: Tighten fuel line connections care- 
fully. The fittings are brass and it is possible to 
strip the threads if they are over-tightened. 


Install the hood assembly. 


Turn the fuel! shut-off valve to the “ON” position. 
Remove the wood from the top of the battery. 
Connect the battery ground strap to the right side 
of the tractor. 


Bleed the fuel system as detailed in Section 3 
below. 


Fill the air cleaner oil bath tray to the oil level 
mark with the specified engine oil. Using a new 
oil bath tray gasket, secure the tray to the air 
cleaner. 


Connect the air inlet tube to the air cleaner and 
secure with the hose clamp. 


THE FUEL SYSTEM 


en the bleed screw. 


IMPORTANT: Never open the bleed screw 
when the engine is running as air will be 
sucked into the system. 


B. Flushing the Injectors and Pressure Lines 


1. 


Disconnect the pressure line from each injector. 
Move the pressure lines 149-144” away from the 
injectors. 
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Figure 2—Flushing Fuel System 


2. Crank the engine to direct fuel from each pres- C. Final Bleeding and Engine Starting 
sure line into its respective injector inlet and 


flush away any dirt or foreign material, Figure 2. 1, Setsthe hand throttle for idle position: 


é x 2. Crank the engine with the starter and observe 
3. After the lines and injectors have been flushed, the pressure line connection to each injector. 


connect the lines to the injectors, tighten and When fuel is emitted, tighten the connection. 
then back off the connectors two turns each. 
NOTE: The fuel injector pump is self-bleed- 


NOTE: It is not necessary to remove the fuel ing; therefore, it requires no attention when 
tank to bleed the fuel system. bleeding the system. 


4. IDLE AND HIGH SPEED ADJUSTMENTS 


The fuel injection pump is provided with engine idle operating temperature, 180° F. 
and high speed adjusting screws, shown in Figure 3. In 2. Position the hand throttle lever for low idle (at 
addition, the throttle linkage may be adjusted to pro- the stop) which should read 600 rpm on the 
vide for the correct amount of dead travel for the hand Proof-Meter. 


throttle lever. Each of these adjustments are important 
to the operating efficiency of the Ford Diesel Tractor 
and should be checked whenever the tractor is serviced. 


3. Adjust the idle speed at 600 rpm as follows: 
a. Back off the jam nut on the idle speed ad- 
justment screw, Figure 3, and use an Allen 
r wrench to turn the screw. 
A. Idle Speed Adjustment b. Turn the screw in to increase engine rpm or 
1. Start the engine and allow it to reach normal out to decrease engine rpm. 
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Figure 3—Idle and High Speed Adjustments 


c. Lock the screw in position with the jam nut 
after an idle speed of 600 rpm has been 
obtained. 


B. Throttle Linkage Adjustment 


The throttle linkage must be adjusted any time a re- 
placement pump or new linkage is installed. The link- 
age should also be checked for proper length in relation 
to the hand throttle lever dead travel at the idle posi- 
tion, when making normal service adjustments for en- 
gine speed. 


1. With the engine running, set the hand throttle 
lever to the idle stop and disconnect the throttle 
linkage at the injection pump operating lever. 


2. Rotate the pump operating lever rearward to its 
idle position. 


NOTE: There is no idle stop on the pump 
operating lever. When it is at idle position, a 
slight drag will be felt. When the lever is 
moved further to override this drag, it con- 
tacts the stop and shuts off the fuel. 


3. With the pump operating lever in idle position, 


adjust the throttle linkage by loosening the lock 
nut and turn the ball cage until it aligns with 
the ba.l on the pump operating lever and then 
connect the linkage. 

4. Check for idle speed of 600 rpm with the hand 
throttle lever against the idle stop. Adjust the 
idle speed setting at the pump if correction is 
required. See “A, Idle Speed Adjustment,” on 
page 111. 

5. Move the hand throttle lever off of its stop, 
about % to % inch (measured at the hand 
throttle lever). The engine should just start to 
pick up speed at this position, which insures a 
small amount of dead travel in the hand lever 
throttle before the engine accelerates. 

6. Repeat the linkage adjustment until the hand 
throttle lever dead travel is established. 


NOTE: The dead travel is entirely controlled 
by the length of the throttle linkage and must 
be obtained to prevent activating the pump 
governor in low idle range. 


C. High Speed Adjustment 


1, With the engine running at normal operating 
temperature, set the hand throttle lever at full 
throttle. The Proof-Meter reading should be 
2430 rpm (no load) for tractors equipped with 
five-speed or Select-O-Speed transmissions, and 
2230 rpm (no load) for tractors equipped with 
four-speed transmissions. 

2. Adjust for proper rpm maximum speed as fol- 
lows: 

a. Loosen the jam nut on the pump operating 
lever high speed adjustment screw, Figure 3. 

b. Use a screwdriver and turn the screw “OUT” 
to increase engine rpm. Turn the screw “IN” 
to decrease engine rpm. 

ec. Lock the screw in position with the jam nut 
after the proper adjustments have been 
made. 


5. FUEL FILTER 


The fuel filter assembly utilizes a disposal element 
which should be replaced after each 400 hours of op- 
eration, 


A. Filter Element Removal 


1. Close the fuel tank shut-off valve located at the 
bottom center of the tank. 
2. Open the drain cock at the bottom rear of the 


filter base and drain the fuel into a drain pan. 

3. Remove the cover assembly and filter element 
by turning the cover counterclockwise, Figure 
4. The filter element is spring loaded and will 
raise from the filter base as the cover assembly 
is backed off. There are two element cork gas- 
kets, one is located at the top and the other at 
the bottom of the element. Both gaskets and 
element should be discarded. 
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Figure 4—Servicing the Fuel Filter Element 


4. 


2. 


Remove the rubber grommet and spring from 
the center post in the filter base. 


B. Cleaning 
1, 


Wipe out the inside of the filter base with a 
clean rag and flush with clean diesel fuel allow- 
ing the fuel to drain through the drain cock. 
Clean the cover and bolt assembly plus the base 
spring, in diesel fuel. 


C. Filter Element Installation 


Close the drain cock at the bottom of the filter 
base. 


Assemble the spring and a new rubber grommet 
on the center post of the filter base. 


Use a new gasket at the top and bottom of the 
new filter element and position the element over 
the rubber grommet on the center post of the 
filter base. 


Place the cover and bolt assembly through the 
center core of the element and depress the ele- 
ment slightly to start the bolt threads. Tighten 
the cover and bolt assembly. Open the fuel tank 
shut-off valve. Prior to starting the tractor en-~ 
gine, the fuel system must be bled as outlined in 
Section 3, page 110. 


6. FUEL INJECTORS 


Injector removal and installation cannot be accom- 4. 


plished without repositioning the push rods. When 
servicing the injectors, always cap off the injector 
inlets as well as the pump pressure lines to avoid the 
possibility of dirt entry, which would quickly destroy 
the injectors during operation. 


A, Injector Removal 


1. Remove the valve rocker cover and gasket. 
Disconnect the excess fuel return line at the top 
of each injector. Back off the hex nut fitting at 
the “tee” connection in the line to the cylinder 
head to remove the line, Figure 5. 


2. Close the fuel tank shut-off valve located at the 
bottom center of the tank. 


3. Wipe all dirt from the pressure line connections 


at the injectors and pump. Disconnect the lines 5. 


from the injectors and loosen the attaching bolts 
at the pump. Cap off the injector inlets and the 
lines as well. 


Back off the valve rocker adjusting screws two 
turns each to relieve valve spring tension and 
free the push rods from the rocker arms on both 
sides of the injectors as follows: 


a. Start at either the left or right side of an 
injector, position a 14” box wrench over the 
head of the valve rocker adjusting screw and 
lift the rocker arm sufficiently to free the 
push rod. 


b. Move the push rod sideways or away from 
the injector to be removed and release the 
rocker arm. 


c. Repeat the same procedure at the opposite 
side of the injector and move the push rod 
away from the injector before releasing the 
valve rocker arm. Repeat this operation for 
each injector to be removed. 


Remove the injector mounting bolts and pull the 
injectors using Injector Lifting Bar, EIADDN 
17098, shown in Figure 6. Screw the knurled 
knob assembly of the bar into the top of the 
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Figure 7—Fuel Injector—Sectional View 


as > ne . bores in the cylinder head for seat washers that 
i 43 CAP PLUG Ea Mie may have remained in position when the in- 
Es, “yo 1 . jectors were removed. 


6. Remove any injector seat washers that remain 
in the bores with a wire hook. If the washers are 
stuck due to carbon deposits, try the following 
method of removal: 


Figure 5—Removing Injector Excess Fuel Return Line a. Procure a new seat washer and a screw- 
driver (not over 842” in length) with a 
injector, finger tight, and press steadily down- blade that is slightly wider than the LD. of 
ward on the handle to remove the injector. Make of the washer. 
certain that the legs of the bar bear against the 
flange on the cylinder head rather than on the b. Grind the edges of the blade to a taper that 
thick rubber injector seal. Check the injector will permit the blade to protrude through 


the washer I.D. no more than \% inch. 


c. Place the screwdriver into the injector bore 


FUEL 
INJECTOR 
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Figure 6—Removing Fuel Injectors Figure 8—Checking Nozzle Opening Pressure 
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ee 


and guide the tapered edges into the stuck 
washer. 


d. Tap the screwdriver handle sharply so that 
the blade bites into the washer then twist 
the screwdriver to free the washer. 


B. Injector Tests 


It is recommended that the injectors be tested before 
disassembly, as well as after being reassembled. Before 
testing, clean the outside of the injector with a good 
grade of carbon solvent and Brass Wire Brush J8537-27. 

Check each injector as follows: 

1. Connect the injector to the Injector Test Fixture 
J 8514. Pump the handle of the tester and 
observe the gauge reading at which the nozzle 
opens, Figure 8. The nozzle opening should be 
2750 psi plus or minus 50 psi. To adjust the 
pressure, remove the injector cap nut and tighten 
or loosen the spring adjusting nut, Figure 7, 
as required. 

2. Using a plastic cup, pump the handle of the 
tester and observe the spray pattern. as shown 
in Figure 8. All four sprays must be similar and 
spaced at approximately right angles to each 
other in a horizontal plane. Each spray should 
be well atomized and spread into about a two 
inch diameter cone six inches away from the 
injector. 

3. Wipe the nozzle tip dry with clean blotting 
paper. Apply pressure to the injector, 150 psi 
below the nozzle opening pressure and hold the 
pressure for one minute. Apply a piece of blotting 
paper to the tip of the nozzle as shown in 
Figure 9. The fuel oil stain should not exceed 
¥4 inch diameter. 


SSP, 
Injector Tester | ~ xX 


Figure 9—Checking Nozzle Seat Leakage 


4. Bring the injector pressure to above 2200 psi and 
measure the time it takes for the pressure to fall 
from 2200 psi to 1500 psi. The time should be 
between six and forty-five seconds. If the pres- 
sure drops through this range in less than six 
seconds, it indicates that there is dirt between 
the nozzle and injector body faces, Figure 10. 


IMPORTANT: If the injector passes the above tests, 
it is satisfactory to reinstall it in the engine. However, 
if the spray pattern is distorted, the fuel does not 
atomize properly, or if the injector fails the seat 
leakage test, the injector should be completely dis- 
assembled, cleaned, reassembled and tested once 
again, 


C. Disassembly 


1. Secure the Holding Fixture J 8537-11 in a vise 
and place the injector in the fixture, Figure 11. 


NOTE: Never clamp the injector body in a 
vise. This may cause distortion, excessive leaks 
or sticking of the needle. 


2. Remove the injector cap nut, then back off the 
spring adjusting nut. Lift off the upper spring 
disc, the injector spring and the spindle. 


3. Remove the nozzle retaining nut with Nozzle 
Nut Wrench J8537-14, and remove the nozzle 
and valve, Figure 11. 


4. Place all injector parts in clean fuel oil, or 
calibrating oil as they are disassembled. 


NOTE: Nozzles and valves are a lapped fit, 
consequently they must never be interchanged. 


Injector ) 
Tester | » 
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Figure 10—Checking Nozzle Leak Back 


116 


Chapter V—Fuel and Exhaust System—Diesel 


T Nozzle Nut | 
Torque Socket | 
8537-14 


Holding Hl 
48537-11 


sis 


Figure 11—Removing Nozzle Retaining Nut 


D. Cleaning 


Use tools in Injector Nozzle Service Kit J8537 to 
remove all carbon from the nozzle and interior of the 
nozzle as outlined in the following steps: 


1. Carbon deposits formed in the spray holes, and 
needle tip, should be softened by soaking the 
needle and nozzle in a carbon solvent for a short 
period. Then, use a soft wire brush to remove all 
carbon from the needle and nozzle exterior. It is 
important that the nozzle and needle be rinsed 
in clean fuel oil immediately after soaking in 
the carbon solvent to prevent corrosion on the 
highly finished surfaces. 


2. Clean the pressure chamber of the nozzle with 
the 0.043” Pressure Chamber Drill J8537-4, 
Figure 12. 


3. Clean the spray holes in the nozzle with the 
0.009” Cleaning Wire J8537-1 and the Pin Vise 


Pressure Chamber 
Drill 8537-4 


Figure 12—Cleaning Nozzle Pressure Chamber 
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Figure 13—Cleaning Nozzle Discharge Holes 


J4298-1. The wire should protrude from the vise 
just enough to pass through the holes in the 
nozzle to prevent breaking the wire, Rotate the 
vise slowly without applying undue pressure to 
the cleaning wire, Figure 13. 


4. The seats are cleaned by rotating the Carbon 
Remover J8537-18 in the nozzle, Figure 14. 
Then, carefully clean the upper chamber with 
the same remover, 


5. The annular groove in the top of the nozzle and 
the pressure chamber groove in the nozzle are 
cleaned with the Pressure Chamber Carbon 
Remover J8537-15, Figure 15. 


6. Steps one through five have outlined the proce- 
dure for removing carbon from the nozzle. The 
nozzle and needle must be thoroughly back 
flushed to remove all the loosened carbon de- 
posits. Place the Reverse Flush Nozzle Adapter 
J8537-6 on the injector tester, Then, position 
the nozzle and valve in the adapter, tip end first, 
and secure with the knurled nut. Rotate the 


Valve Seat 


Figure 14—Cleaning Nozzle Seats 
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of the compound on the needle body, insert 
the needle in the body and turn it to lap. 
Hold the needle up off the pressure chamber 
shoulder while lapping to avoid damage to 
the needle. Care should be exercised so that 
the lapping compound does not damage the 
needle seat. 


Pressure Chamber 
Carbon Remover jN 


9. The assembly must be thoroughly washed, back 
} flushed with diesel fuel and cleaned after lap- 


ANNULAR ping. 
GROOVE | 


E. Assembly 


All injector parts should be reassembled wet after 
rinsing in clean fuel oil or calibrating oil. 


Mi 1-229 


Figure 15—Cleaning Annular Groove in Nozzle 


needle in the nozzle while flushing to make sure 1. Normally the injector inlet adapter need not be 
it is free. removed from the injector body. However, if the 
adapter is removed, it will be necessary to use 
a new copper washer to ensure a proper seal. 
Install and tighten the adapter in the injector 


7. After the nozzle is thoroughly back flushed to 
remove all loose carbon, the seat can be polished 


by placing a very small amount of tallow on the body. 
end of a Polishing Stick J8537-21 and rotating . 
it in the nozzle, Figure 16. 2. Position the nozzle and needle valve on the 


injector body, making certain that the dowel 
pins in the body are installed correctly in the 
nozzle. Position the nozzle retaining nut over 
the nozzle and tighten to 50 ft. Ibs. torque with 
Nozzle Nut Wrench J8537-14. It will be neces- 
sary to place the injector in the Holding Fixture 
J8537-11 while torquing the nozzle nut, Figure 
11. 


8. If the back-leakage test was slower than forty- 
five seconds, or the valve sticks slightly, this can 
be corrected by remating the needle and the 
nozzle assembly, as shown in Figure 17, This 
is accomplished by using the special polishing 
compound consisting of tallow and a small 
amount of the finest lapping compound, Kent- 
Moore Part No. J8537-28, and then following 
one of the two methods given below. 


a. Hold needle in chuck and polish with a piece 
of felt, coated with a very small amount of 
the above compound. 


b. Place the nozzle in a drill chuck having a 
maximum rpm of 450. Apply a small quantity 


Tallow 
J8537-28 


Polishing Stick 
J8537-21 


ee | 
1! U 


_ ase 
Figure 16—Polishing Nozzle Seats Figure 17—Lapping Needle in Nozzle 
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3. Position the spindle, spring, upper spring disc, 
and spring adjusting nut on the nozzle holder. 
Turn the adjusting nut in until pressure can be 
felt on the spring. 


4. Connect the injector to the injector test fixture. 
Turn the adjusting nut in or out as required to 
obtain a nozzle opening pressure of 2750 psi. 


5. Position a new copper gasket over the spring 
adjusting nut and install the injector cap nut. 
Repeat the nozzle opening pressure test to make 
certain it has not changed. 


6. Test the injector as previously outlined on page 
115. If, after cleaning, the injector fails to pass 
these tests, the needle and nozzle should be 
replaced. 


F. Installation 


1. Drop a new injector seat washer into each in- 
jector bore. Make certain that each washer lies 
flat in the bore. 


2. Install each injector by positioning the nozzle 
end into its bore in the cylinder head and by 


guiding the injector rubber seal into its slot in 
the cylinder head. 


Work each assembly downward by hand as far 
as possible. 


NOTE: Do not use a hammer to seat the in- 
jectors. 


Align and install the mounting bolts. Torque 
each bolt to 15 ft. Ibs. 


Install the push rods by lifting the valve rocker 
arms with a 4%” box wrench as previously out- 
lined for injector removal. 


Adjust the valve lash 0.014” to 0.016” for both 
exhaust and intake valves. Connect the injector 
excess fuel return line to the injectors and at the 
“tee” connection in the cylinder head. 


Install the valve rocker cover and gasket, but do 
not connect the pressure lines to the injector 
inlets until after the injectors and lines have 
been flushed as outlined in Paragraph B, page 110. 
After flushing and bleeding the injection system, 
reset the valve lash with the engine at normal 
operating temperature, 180°. 


7. FUEL INJECTION PUMP 


The fuel injection pump is mechanically driven by 
the engine camshaft and is self lubricated. Other than 
replacing the assembly as a complete unit, the only 
other servicing requirements are replacement of the 
pump drive shaft and seals, pump drive gear, pump to 
engine timing, and throttle speed adjustments. 


A. Removal 


1, Close the fuel tank shut-off valve and clean all 
dirt from the pump and injector line connections. 

2. Disconnect the four pressure lines from the in- 
jector inlet connections and from the pump. 

3. Disconnect the fuel line at the pump head and 
the excess fuel return line at the pump cover 
connection. 

4. Disconnect the throttle linkage at the pump. 

5. Remove the two nuts and washers from the 
pump mounting flange and remove the pump 
assembly and its drive shaft from the cylinder 
block as a unit. Use a drain pan to catch any 
fuel leakage. 


NOTE: If the drive shaft does not remain in 
the pump, fuel may leak into the engine 
crankcase during pump removal. 


B. Pump Drive Shaft Inspection 


The injection pump drive shaft utilizes “U” cup seals, 
which may be replaced if defective. In addition, the 
shaft is serviced as an assembly for replacement pur- 


poses. 


1. 


2. 


3. 


Carefully pull the shaft out of the pump housing 
with pliers and check the seals for cuts or tears. 
Lubricate the new seals and “O” ring in diesel 
fuel to avoid damage and to facilitate ease of 
installation on the shaft. Carefully install the new 
seals onto the shaft with the sealing lips toward 
the ends of the shaft. Install the “O” ring on the 
shaft. 

Lubricate the complete shaft assembly with 
diesel fuel. 


NOTE: The stepped end of the shaft must 
be at the lower end of the pump after it is 
installed. 


Slide the drive shaft into the shaft bore of the 
pump as far as the seals. Carefully rotate the 
shaft and at the same time work the shaft into 
the pump. 

Rotate the shaft so that the drive tang is fully 
seated in the distributor rotor. When the shaft is 


Section 7—Fuel Injection Pump 119 


Figure 18—Removing Pump Drive Gear 


correctly positioned, the drive tang shoulder at 
the opposite end of the shaft will be approxi- 
mately 4,” below the top of the shaft bore in 
the pump. 


C. Pump Drive Gear Servicing 


The pump gear, shown in Figure 18, is driven by an 
integral gear on the camshaft and, in turn, drives the 
injection pump drive shaft and the engine oil pump. 
Normally, this drive gear is removed only if it is to be 
replaced or when engine overhaul requires its removal. 


Pump Drive Gear Removal: 


Position a wrench or wide blade screwdriver in the 
slot of the drive gear and turn it clockwise to remove the 
drive gear from the engine as shown in Figure 18. 


Pump Drive Gear Instafiation: 


The fuel injection pump must be timed with the valves, 
therefore, it is extremely important that the pump drive 
be installed correctly to insure proper timing of the pump, 


1, With the engine rocker cover removed, crank the 
engine over until No. 1 cylinder is on compression. 


2. Check the flywheel timing and adjust for 18° 
BTDC on 172 cu. in, engines or 20° on 144 cu. in, 
engines. 


3. Initially position the pump drive gear in the bore 
of the cylinder block so that the slot is approxi- 
mately vertical and proceed as follows: 


(a) Rotate the gear counterclockwise about % 
turn to install, 


(b) When properly meshed, the slot in the top 
of the gear will be approximately horizontal 
as shown in Figure 19. 


IMPORTANT: The slot in the top of the 
gear is off center in relation to the counter- 
bore. When the gear is properly installed, 
the larger radius of the counterbore will 
face toward the tractor as shown in Figure 
19. If the gear is installed in the reverse 
(with the large radius facing away from 
the tractor) the injection pump, when in- 
stalled, will be 180° out of phase, 


(c) If the pump drive gear shaft does not enter 
the oil pump shaft, press down on the gear 
and crank the engine until it drops into place. 


NOTE: 20 BTDC 
TO— ON 144 CU. IN 
ENGINE 


oN 
NO. 1 CYLINDER 
ON COMPRESSION 


-__ 18 BTDC ON 
FLYWHEEL 


— LARGE RADIUS 
TOWARD ENGINE 


a= 


—— 
© 


PUMP DRIVE GEAR PUMP TIMING MARKS 
PROPERLY INSTALLED ALIGNED 


ALL FOUR STEPS MUST BE TAKEN 
FOR CORRECT PUMP TO ENGINE TIMING 


GOVERNOR CAGE 


T-266 


Figure 19—Injection Pump to Engine Timing Sequence 
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D. Fuel Injection Pump Installation 
and Timing 
Prior to installing the pump, the engine flywheel tim- 
ing mark must be at 18° BTDC (172 cu. in. engine) or 
20° BTDC (144 cu. in. engine) with No. 1 cylinder on 
compression. 

1, Install a new “O” ring on the pilot diameter of 
the pump mounting flange. 

2. Blow any dirt out of the pressure lines with an 
air hose. 

3. Install new washers—one on the inside and one 
on the outside of each banjo fitting and bolt the 
pressure lines loosely to the pump head. 

4. Turn the pump drive shaft counterclockwise sev- 
eral times to make sure there is no binding in 
the pump. 

5. Remove the timing window cover and gasket, 
then turn the shaft counterclockwise until the 
movable timing mark on the governor cage is 
about 1%” to the right of the fixed mark on the 
cam, 

6. Install the pump on the engine, making sure that 
the tang on the pump shaft seats in the slot of 
the pump drive gear. 

7. Remove any backlash in the pump and drive gear 
as follows: 

a. Rotate the engine with the starter until the 


10. 


11, 


timing mark in the pump is out of sight at 
the right side of the window. 

b. Use a screwdriver on the flywheel ring gear 
to bring the mark back to its original align- 
ment position. 

Rotate the complete pump assembly slightly so 

that the timing marks are aligned as shown in 

Figure 19. 


IMPORTANT: If the timing marks cannot be 
aligned, recheck for proper pump drive gear 
installation. 


Secure the pump assembly in position after the 
timing marks have been properly aligned and 
rotate the engine two complete revolutions. The 
timing marks should again be in alignment. The 
flywheel should read 18° BTDC (172 cu. in, en- 
gine) or 20° BTDC (144 cu. in. engine) and No. 
1 cylinder should be on compression, If these 
factors disagree, recheck the previous steps. 
Install the timing window cover on the pump 
using a new gasket. 

Connect the throttle linkage to the pump, plus 
the excess fuel line to the pump cover and the 
fuel line to the pump head. Do not connect the 
pump pressure lines to the injector inlets until 
they have been flushed as outlined in Section 3, 
page 110. 


8. MANIFOLD, MUFFLER AND OUTLET PIPE 


The intake and exhaust manifolds are separate units 
on the Ford Diesel Tractor. However, a single manifold 
gasket is utilized for both manifolds. The muffler is 
mounted directly above the manifolds as shown in Fig- 
ure 20. 

The air cleaner is mounted directly to the intake 
manifold. Air is drawn in from a pre-cleaner and a grille 
located on the left rear side of the hood through an air 
inlet tube to the intake manifold. 


A. Manifold Removal 


1. Remove the clamp that secures the outlet pipe to 
the muffler outlet pipe support elbow. Lift the 
outlet pipe, clamp and rain cap off the elbow as 
an assembly. Remove the rain cap from the out- 
let pipe if either is to be replaced. 


2. Remove the four bolts that attach the heat 
shield to the fuel tank supports and remove the 
heat shield, Figure 20. 


3. Disconnect the wire from the manifold rear 


4, 


LB 


6. 


heater. Loosen the clamp that secures the air 
intake tube to the air cleaner. Remove the two 
air cleaner attaching bolts and remove the air 
cleaner. 


NOTE: Do not disconnect the manifold heater 
wire if the intake manifold is not going to be 
removed. 


Remove the nut and bolt that attaches the upper 
part of the muffler outlet pipe support elbow to 
the fuel tank front support. Remove the bolt that 
attaches the elbow to the cylinder head. Remove 
the elbow from the muffler. 


Loosen the one nut that attaches the exhaust 
manifold to the cylinder head one turn. Hold the 
nut in that position then run another nut against 
it to act as a jam nut as shown in Figure 21. 
Remove the stud from the cylinder head. 


Remove the four attaching bolts and washers. 
Lift the exhaust manifold up and away from the 
cylinder head. 
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Figure 20—Manifold and Muffler Disassembled 


Remove the one bolt, two nuts and three flat 
washers that attach the intake manifold to the 
cylinder head. Lift the manifold from the head. 
Clean all gasket material from the manifolds and 
cylinder head. 

Remove the clamp that secures the muffler to 
the exhaust manifold. Separate the muffler from 
the manifold. 


B. Manifold Inspection 
1 


If the manifolds have been in use for some time, 
deposits of gum may be present in the intake 
manifold as well as carbon in the exhaust mani- 
fold. These deposits may cause poor engine per- 
formance. It is good practice to clean the mani- 
folds thoroughly, every time they are removed 
from the engine. Soak the manifolds in a good 
solvent to loosen gum and carbon deposits, then 
dry them thoroughly. 


2 


3. 


Be sure the air cleaner mounting gasket is re- 
moved. 


Examine the manifold for cracks or defects such 
as wafpage, or chips out of the mounting surface. 
Always replace a warped or cracked manifold. 


C. Manifold Installation 


Le 


2. 


23. 


Place a new gasket on the manifold studs. Posi- 
tion the intake manifold on the studs and secure 
with three flat washers, one bolt and two nuts. 
Tighten the nuts and bolts to 40-50 ft. Ibs. 
torque. 


Position the clamp on the inlet end of the muf- 
fler. Install the muffler on the exhaust manifold 
and work it back as far as possible. Position the 
clamp so that the nuts are facing away from the 
manifold mounting surface, then tighten them, 


Hold the exhaust manifold and muffler in place 
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Figure 21—Intake and Exhaust Manifold installed 


on the cylinder head and install the four bolts, 5. Secure the heat shield to the fuel tank supports 
one stud, flat washers and nuts. Tighten the with the four attaching bolts, 

attaching bolts and nuts evenly and alternately NOTE: The nut, bolt and lockwasher is used 
to 40-50 ft. lbs, torque. in the upper hole. 

4. Place a clamp on the outlet end of the muffler. 6. Position the outlet pipe, rain cap assembly and 
Install the muffler outlet support elbow in the clamp on the outlet support elbow. Tighten the 
muffler with the two mounting bolts in alignment clamp to secure the outlet pipe. 
with the hole in the fuel tank support bracket 7. Connect the wire to the manifold rear heater. 
and cylinder head. Install the two elbow attach- 8. Install a new gasket on the intake manifold, then 
ing bolts, tighten the muffler front clamp, install the air cleaner. 


9. TROUBLE SHOOTING 


The trouble shooting procedures contained in this fuel injectors and the connecting fuel lines. 
section pertain only to the diesel fuel system and com- It cannot be stressed too strongly for keeping the 
ponent parts. The diesel fuel system consists of the air diesel fuel system free of dirt. Most all of the troubles in 
cleaner, the fuel tank, fuel filter, fuel injection pump, the system can be contributed to dirt. 
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Figure 22—Diesel Fuel System 


A. Engine Will Not Start 


1, Check the fuel tank to make sure that there is 
fuel in the tank, that the fuel shut-off valve is in 
the “ON” position, and that the hand throttle is 
open, 


2. Disconnect the air cleaner tube from the air 
cleaner. If the engine will start with the air 


inspection window cover (F) from the fuel in- 
jection pump. Crank the engine with the starter 
and observe the injection pump rotor. If the 
rotor does not turn, the pump drive shaft may 
be broken, or the pump drive gear and/or engine 
camshaft gears can be stripped, Figure 22. Make 
the necessary repairs and time the engine. 


2g ‘ 5. If the engine still will not start, loosen the nut 

cleaner disconnected, clean the air cleaner as (A) at each injector. Crank the engine with the 

detailed on page 109, starter to make sure that fuel is reaching the 

3. Disconnect the fuel line at (D), Figure 22, If fuel injectors. If fuel is reaching the injectors, remove 

does not flow freely from the line, check for a them from the cylinder head and rebuild or re- 
clogged fuel filter or an obstructed line between piace them as required. 

this point and the tank. Make the necessary re- 6. If the engine still won’t start, refer to the EN- 


pairs, and bleed the fuel system. 
4. If the engine still won’t start, remove the timing 


GINE TROUBLE SHOOTING SECTION page 
46 of this manual. 
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B. Engine Starts Then Stops 


1. Check the air cleaner to make certain that the 
oil is to the proper level and that the filter is not 
obstructed. 

2. Check the fuel filter and replace as required. 


C. Excessive Black Smoke From Exhaust 


1, Check the fuel injection pump timing and time 
the pump as detailed on page 120. 

2. Check the nozzle opening pressure of the fuel 
injectors. The nozzle opening pressure should be 
2750 psi plus or minus 50 psi. If the pressure 
is not within limits, adjust the nozzle opening 
pressure, 


D. Engine Lacks Power 


1. Check for presence of air in the fuel system by 
opening the bleed screw at the top of the filter 
to bleed the lines and filter. 

2. If bleeding the system does not correct the 
trouble disconnect the fuel line and check the 
flow of fuel at (D), see Figure 22. If the fuel 
does not flow freely, clean the obstruction from 
the lines or replace the fuel filter (B) as re- 
quired. 

3. Check the air cleaner to make sure it is not 
obstructed, 

4. Check the injection pump timing and time the 
pump as detailed on page 120. 

5, Check the fuel injectors to make sure they are 
operating properly. Repair or replace the in- 
jectors as required. 


6. If the preceding steps do not correct the trouble, 
refer to the ENGINE TROUBLE SHOOTING 
SECTION on page 46 of this manual. 


E. Engine Misfires or Misses 


1, Disconnect fuel line fitting (D), Figure 22, to 
make certain that an adequate supply of fuel is 
reaching the injection pump. If the fuel supply 
is insufficient, replace the fuel filter, bleed the 
lines or remove any obstructions that may be 
present. 

2. Start the engine and allow it to run at 600 rpm. 
Loosen one injector pressure line nut at a time. 
Observe the engine rpm each time an injector 
pressure line nut is loosened. The engine rpm 
should drop. If not, remove that particular injec- 
tor and make the necessary repairs or adjust- 
ment. 

3. If none of the injectors are at fault, refer to the 
ENGINE TROUBLE SHOOTING SECTION 
page 46 of this manual. 


F. Hard Starting 


1. Check the air cleaner for restrictions. 

2. Check the fuel lines and filter for restrictions. 

3. Bleed the fuel system. 

4. Check the fuel injection pump timing as detailed 

on page 120 and make the necessary corrections. 

In cold weather, refer to the Owner’s Manual for 

operating the tractor in weather below 15° F. 
6. After making the above corrections if the trouble 

still prevails, refer to the ENGINE TROUBLE 
A SHOOTING SECTION page 46 of this manual. 
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10. SPECIFICATIONS 


Fuel 


Cetane 
Diesel Rating Temperature 
Type (Minimum) Range for Recommended Use 


Fuel Injection Pump 


Type Distributor Type 


Fuel Injectors 
Simms NL-141, 4 Orifices 0.27 MM 


Type 
Diameter, 150° Spray Angle 


Sc 


Fuel Tank 


Capacity 
Full 17 Galions 


Reeve [Ne 


11. SPECIAL TOOLS 


To perform inspections and repairs on diesel fuel 
injectors, it is essential that the following equipment and 
tools are available: 


Tool No. Description 
SV 8606 ooo ere bse Se OO Ses Fb BS Injector Tester 
F853 csi cs schhed kee Injector Nozzle Service Kit 


DDN-17098 ...........-...0- Injector Pulling Tool 


Part ONE 
POWER PLANT 


Chapter 


Fuel and Exhaust System — LP-Gas 


Section ig 
1. Construction 


Carburetors 
. Fuel Tank, Valves and Lines 


OCOananrPwn 


. Trouble Shooting .. 
Specifications ........... 
. Special Tools ......... 
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The term LP-Gas is an abbreviation for liquified petro- 
leum gas which is principally propane, butane or a 
mixture of both, In their natural state, these compounds 
are vaporous fuels and when separated from a variety 
of similar compounds, they can be condensed into a 
liquid state by compression and cooling. To maintain 
these fuels in a liquid state at average temperatures, 
they must be kept under pressure, Temperature varia- 
tions of the confined liquid induces pressure changes 
from a few pounds in cold weather to higher pressure 
in hot weather. These liquids boil or vaporize at low 
temperatures. Butane boils at +31° F. and propane 
boils at —44° F, Mixtures of these two liquids have 
boiling points between these two values. 

In considering LP-Gas for engine fuel, it should be 
remembered that propane or butane, as confined liquid 
under pressure, is constantly striving to return to a 
gaseous state. By opening a valve on a tank, the liquid 


. Principles of Operation......... ec cece ee eee 
. Handling of LP-Gas........ 0.0. cee cee eee eee 
Aix Cleaner ey deccs ace aiistetet eae eke ated so eae 


waBue) (Balter ise isi aig sl ote rae sees eee ees Sarees 
. Pressure Regulator and Vaporizer.............- 


escapes in force in much the same manner as does 
steam when it is released. The liquid turns into vapor, 
but, being heavier than air will settle to the ground and 
eventually will disappear into the atmosphere. With the 
Proper controlling components for LP-Gas engine carbu- 
retion, this vaporization makes LP-Gas an ideal fuel. 
However, due to the tremendous amount of heat ab- 
sorbed by this liquid fuel, as it vaporizes, it tends to ice 
or freeze up the components which confine it. Propane 
and butane are clean burning and leave virtually no com- 
bustion deposits and no contamination of the lubrication 
system. Due to the purity of these fuels, engine mainte- 
nance per hours of operation is reduced. LP-Gas is 
highly volatile and because of its volatility, it requires 
different methods of handling and storage, If handled 
properly, LP-Gas is as safe as any other fuel. 

The Ford LP-Gas system is used with 134 and 172 
cubic inch displacement Ford Tractor engines. 


1. CONSTRUCTION 


The LP-Gas fuel system used on the Ford Tractor 
consists of a heavy gauge fuel tank with valving; a fuel 
filter; a vaporizer and regulator; a carburetor and the 
connecting fuel lines, Figure 1. The construction and 


operation of the LP-Gas system is explained under head- 
ings which indicate the component involved. 

On later model LP-Gas Tractors, the regulator is an 
integral part of the carburetor, whereas, on early models, 
the regulator is attached directly to the vaporizer. 
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Figure 1—LP-Gas System Components—Early Model 


A. Fuel Tank and Valving 


The fuel tank is a three section welded unit with a 
capacity’of 24 U.S, gallons. The liquid volume recom- 
mended, however, is 19.2 gallons or 80% of its total 
capacity. Since LP-Fuels remain in a liquid state only 
under pressure, the remaining 20% of the tank capac- 
ity is required for vaporized fuel and liquid expan- 
sion, The tank is mounted directly over the tractor 
engine and is bolted to the tank supports. A heat de- 
flector shield is used between the tank and engine to 
reduce fuel expansion due to heat from the engine. 


Relief Valve: A relief valve located at the top forward 
end of the tank is pre-set to operate at 312 psi. It 
functions to prevent the tank against excessive pres- 
sures by venting the fuel to the atmosphere. 


Fuel Withdrawal Valves: Mounted on the rear of the 
tank, the liquid withdrawal valve at the right, and 
the vapor withdrawal valve to the left, provide the 
manual control of liquid or vaporized fuel flow from 


the tank for carburetion purposes, The liquid with- 
drawal valve is internally piped to the lower portion 
of the tank to supply liquid fuel for engine operation 
and the vapor withdrawal valve draws vaporized gas 
from the upper portion of the tank for initial engine 
starting. Each of these valves contain an integral 
“excess flow valve” which closes off the fuel supply 
automatically under emergency conditions that may 
arise due to damage of the tubing, fuel filter, vaporizer 
or regulator. 


Fuel Gauge: The fuel gauge is located between the 
two withdrawal valves and it is calibrated from 0 to 
95 percent to indicate liquid fuel volume within the 
tank, 


NOTE: This gauge does not measure tank pres- 
sure. 


The gauge is equipped with a float mechanism 
which activates an indicator needle magnetically to 
show the correct liquid volume percentages. The 
gauge assembly is secured to the tank with screws. 
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Fuel Filler Valves: Two fuel filler valves are located 
on the right side at the lower rear end of the fuel 
tank. These valves are used for fuel transfer from a 
storage tank. 

The liquid filler valve (largest valve) provides a 
fuel line connection for transfer of fuel from the stor- 
age tank to the tractor fuel tank. The vapor return 
valve provides a means for vapor return to the stor- 
age tank for purposes of equalizing the pressure in 
both tanks during fuel transfer. Both valves are 
equipped with covers to prevent dirt entry into the 
valve components. 


Fuel Overflow Valve: This valve is located at the 
rear of the tank between the withdrawal valves. The 
fuel overflow valve is used as an additional means of 
determining the 80% fill level. The valve is operated 
manually by alternately opening and closing the vent 
until liquid fuel appears. 


B. Fuel Filter and Auxiliary Fuel Connection 


The fuel filter assembly is bolted to the filter sup- 
port on the lower center section of the tank at the 
right side of the tractor. It is heavily constructed to 
withstand tank pressures and contains a replaceable 
metal filter element which functions to remove foreign 
particles in the fuel passing from the tank to the pres- 
sure reduction components. 

An auxiliary fuel connection is a “tee” connector 
located just to the rear of the filter assembly in the 
fuel tank line. The connector is used for attaching 
portable LP-Fuel bottles for tractor operation when 
it is not convenient to fill the tractor fuel tank. 


C. Vaporizer 


This unit is bolted to the cooling system liquid out- 
let of the engine. It is connected at its fuel inlet side 
to the filter fuel line and to the regulator at its outlet 
connection (early models only). The vaporizer con- 
sists of a pressure reduction unit with integral valving 
and is housed in a water jacket. This assembly func- 
tions to vaporize fuel fed from the tank and to reduce 
the pressure of the expanding vapor to 10 psi (gauge 
pressure) which represents the first stage toward pre- 
paring the fuel for carburetion. A water jacket or 
outlet housing is employed to circulate warm water 


from the engine cooling system around the confined 
vaporized fuel to assist in a more rapid vaporization 
of the fuel. 


D. Regulator 


The regulator is attached to the fuel outlet con- 
nection of the vaporizer assembly and to the fuel 
intake side of the carburetor by means of a fuel line 
(early models only). It consists of a pressure reduc- 
tion unit with internal valving and two diaphragm 
assemblies which are vented by a line to the atmos- 
phere. 

A deflector shield is secured at the inlet connection 
of the assembly and serves to direct the air blast 
from the radiator fan to the under side of the heat 
shield to cool the shield. The regulator receives vapor- 
ized fuel from the vaporizer and further reduces the 
pressure of the expanding gas from 10 psi gauge pres- 
sure to slightly below atmospheric pressure. 

On later models, the regulator is an integral part of 
the carburetor. However, the function is the same as 
the regulators attached to the vaporizer on earlier 
models. 


E. Carburetor 


The LP-Gas carburetor is bolted to the carburetor 
mounting flange of the intake manifold. Basically, 
this carburetor performs the same function as the 
Ford gasoline carburetor with the exception that it 
receives fuel in a vaporized state rather than in a 
liquid form which eliminates the need for a float. The 
same adjustments and throttle linkage are employed 
on the LP-Gas carburetor as are used for the Ford 
gasoline carburetor. The fuel line leading from the 
regulator, (early models only), supplies vaporized 
gas in the amount required by the carburetor. On late 
models, the regulator is an integral part of the carbu- 
retor. Its function remains the same. The carburetor 
proportions gas and air to produce the proper mix- 
ture for engine operation, The balance line is a means 
of subjecting the regulator diaphragms. to the proper 
pressure for controlling gas flow through the fuel line. 
A very slight volume of air passes through the bal- 
ance line, in one direction or the other, as the engine 
load increases or decreases. 


NOTE: The same carburetor is used on both the 
134 cu. in. and 172 cu. in. engines. 
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2. PRINCIPLES OF OPERATION 


The operating principles of the Ford LP-Gas carbure- 
tion system are essentially the same as those governing 
gasoline engines. LP-Gas under pressure, however, must 
be reduced to working pressure which is compatible with 
engine carburetion and fed to the engine in proportions 
required at any given rpm. 

Normally, a cold engine is started on vapor with- 
drawal from the tank. A quantity of vapor in the tank 
is sufficient to run the engine (under no load) through 
the warm-up period. However, the vapor supply within 
the tank is usually insufficient for continued operation; 
therefore, when the engine reaches operating tempera- 
ture, liquid fuel should be fed into the system for a 
rapid vaporization in the water heated vaporizer assem- 
bly. Figure 2 illustrates, in schematic form, the flow 
processes by which the fuel is prepared for engine use. 

This process is explained in the following: 


A. Early Models 


With the liquid withdrawal valve open, liquid fuel 
under pressure flows to the filter assembly from the 
tank, Passing through the sides of the filter element 
it flows through the filter outlet to the inlet valve of 
the vaporizer (A). Spring pressure unseats the inlet 
valve (B), and the fuel flows into the vaporizing 
chamber (C), where it expands into vaporized gas. 
Spring action on the inlet valve combined with gas 
pressure acting on the diaphragm at (D), opens and 
closes the inlet valve (B), until a constant regulated 
Pressure of 10 lbs. (gauge) is obtained in cham- 
ber (C). 

With the engine turning over under its own power, 
or from power supplied by the electric starter, a vac- 
uum condition (slightly less than atmospheric pres- 
sure) is set up in the chamber (E) of the regulator. 
The air balance line (H), applies atmospheric pres- 
sure, for all practical considerations, to the outside of 
the regulator diaphragms (G). This difference in 
pressure on the outside of the diaphragms causes the 
two regulator diaphragm assemblies to draw inward 
against the leaf spring portion of the valve block as- 
sembly (F), lifting the valve block from its seat in 
the inlet orifice. Vaporized fuel then passes from the 
vaporizer outlet and into the chamber (E). The 
pressure in chamber (E), rises to atmospheric pres- 
sure and the valve block assembly (F), closes under 
the force of the coil spring (I). 

The system of passages in the carburetor (J) sets 
up a condition of vacuum in the tube (K) and cham- 
ber (E), that results in the proper flow of fuel and 
air to the engine intake manifold to suit the power 
demands from the engine. 


The choke valve at the carburetor inlet must be 
temporarily closed to obtain a richer mixture for 
starting purposes. 


B. Late Models 


The fuel pressure at the fuel inlet (15), Figure 3, 
is controlled by the primary regulator in the fuel 
system and is set at 10 psi. The diaphragm chamber 
(7), receives ventilation through the orifice (11), and 
channel (13), from the air intake (10). The dia- 
phragm chamber (4), communicates directly to two 
pressure areas in the throttle body of the carburetor. 
Through channel (2) orifice (6) and annulus (9), fuel 
reaches the throat of the venturi (8). Through chan- 
nel (2), and the idle fuel orifice (1), it connects into 
the area beyond the throttle plate (B). The pressure 
transmitted to the diaphragm chamber (4), will vary 
with the position of the throttle plate. Thus, which- 
ever of the two areas (above the throttle plate or at 
the throat of the venturi) produces the lower pres- 
sure will be most influential in the movement of the 
diaphragms (H) and (F). The position of these dia- 
phragms controls the pressure in the fuel cham- 
ber (5). 

If the idle fuel adjustment needle (A), were seated, 
the pressure across diaphragm (H) would be the 
same as the pressure difference between the air in- 
take and the throat of the venturi. At idle speed, this 
pressure difference would be insufficient to cause the 
diaphragms to open the fuel inlet valve against the 
force of its spring. However, by opening the idle fuel 
adjustment needle (A), Figure 3, the low pressure 
prevailing above the nearly closed throttle plate can 
communicate through channel (2) to the diaphragm 
chamber (4) and create the necessary pressure dif- 
ference across the diaphragm (H), to establish fuel 
flow. The size of the main jet (E), regulates the maxi- 
mum flow of fuel. 


To obtain good fuel economy at part throttle oper- 
ation without sacrificing full power when required 
and without affecting a good idling mixture, a back- 
suction type economizer is provided. Reduced fuel 
flow is accomplished in the part throttle range by 
allowing the low pressure beyond the throttle plate 
to communicate through the back-suction orifice (3), 
into channel (16). The relationship of the orifice area 
to the ventilating channel area determines the extent 
of pressure change. The relationship of the location 
of the orifice to the position of the throttle plate de- 
termines the operating range in which the fuel flow is 
reduced. 
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Figure 2—Schematic View, Ford LP-Gas 
System—Early Models 
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Figure 3—LP-Gas Carburetor—Sectional View— 
Late Model 


3. HANDLING OF LP-GAS 


The Ford LP-Gas tractors have been approved by 
the Underwriters Laboratories and conform to require- 
ments of the National Board of Fire Underwriters: 
however, there are many states and localities which have 
laws and regulations in addition to the Underwriter re- 
quirements. There may be additional state and local 
requirements which Distributors and Dealers must com- 
ply with in order to sell, service and warehouse these 
tractors. Therefore, it will be necessary that each Dis- 
tributor and Dealer contact their local and state authori- 
ties to determine what these requirements are. 


The Underwriter regulations are covered in Pamph- - 


let No. 58, obtainable from the National Board of Fire 
Underwriters at the following addresses: 


85 John Street, New York 38, New York 
222 West Adams Street, Chicago 6, Illinois 


465 California Street, San Francisco 4, California 


A. Tractor Shipment 
Tractors will be shipped from the factory with suffi- 
cient fuel in the tank for starting and moving them 
during shipment. 


B. Fire Protection 

The precautions to be used in handling LP-Gas are 
similar to those required for any other commercial 
gases. 

It should be remembered, however, that the gas 
even when premixed with air, is heavier than air. 
Likewise, it should be remembered that its flammable 
limit is lower than for other commercial gases. It is 
possible, therefore, for the gas to hang closer to the 
floor and form a flammable mixture sooner than in 
the case of most other fuel gases. 

If a gas leak develops, every effort should be made 
to first remove all sources of ignition within a reason- 
able distance. Increased dissipation of the gas into 
the air can be induced by increasing the air circula- 
tion. 
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If gas from a leak is ignited, the first major deci- 
sion is to determine whether the fire should be ex- 
tinguished or merely controlled. If it appears possible 
to stop the gas leakage such as by closing a valve, it 
may be desirable to extinguish the fire in the mini- 
mum length of time. On the other hand, if it appears 
uncertain or doubtful that the source of leakage can 
be stopped, it may be desirable to contro! the fire 
without attempting to extinguish it until the gas has 
been completely consumed. 


If a fire occurs near an LP-Gas storage container, 
the prime consideration should be to make sure all 
withdrawal valves are closed so as to prevent any gas 
from escaping which might become ignited. If the fire 
is of sufficient magnitude so as to heat the metal of 
the tank in the vapor space appreciably, it is desirable 
to cool the top of the tank with water. 


C. Fire Fighting Methods 


Since the relief valves on a storage container will 
close when the pressure in the tank is reduced to a 


4. AIR 


All Ford LP-Gas Tractors are equipped with the 
same type oil bath cleaner used on the gasoline models. 


pressure somewhat below its popping pressure, no 
attempt should be made to extinguish the fire which 
might be burning at the outlet of the relief valve 
risers. Effort should be directed entirely to control- 
ling the fire around the tank as this is the source of 
heat creating the pressure within the tank causing the 
relief valves to operate. 


It is desirable to have first aid fire extinguishers 
handy at all points where there is a possibility of 
leakage occurring. First aid fire extinguishers of the 
dry powder type appear to have certain advantages 
over the carbon dioxide type. Both, however, are very 
useful in controlling and extinguishing small LP-Gas 
fires. For large fires, water fog is the most effective. 


Years of experience have indicated that LP-Gas 
may be stored, handled and used with the utmost 
safety, if proper precautions necessary to the handling 
of any fuel gas are taken. Evidence of this high degree 
of safety is apparent from the increased use of LP- 
Gas by industry in the past few years. 


CLEANER 


For removal, service and installation procedures, refer 
to page 97, Gasoline Fuel System. 


5. CARBURETORS 


There are two different model carburetors used on 
Ford LP-Gas Tractors. Either carburetor may be used 
on the 134 or 172 cubic inch displacement engine. The 
early type carburetor was not provided with an integral 
secondary vaporizer regulator. With this carburetor, the 
seconday regulator is mounted on the vaporizer, where- 
as the secondary regulator is an integral part of the car- 
buretor on late models. 


The function of the LP-Gas carburetor is the same as 
the gasoline carburetor, to mix the proper amount of 
fuel and air for specific engine demands. However, the 
LP-Gas carburetor has no float nor float valve and seat 
assembly. 


A. Adjustments 


The same type adjustments are provided for LP- 
Gas carburetors as used for adjusting gasoline carbu- 
retors. Figure 4 shows the adjustment locations on 
both the early and late type carburetors, The main 


adjustment screw lock nut was provided on early type 
carburetors, therefore, disregard any reference to the 
lock nut if working on a late type carburetor. 


1, For the initial setting before the engine is started, 
turn the idle fuel adjustment needle clockwise 
until it seats, then back it off approximately 1-2 
turns. Start the engine and again turn the needle 
clockwise until the engine begins to stall. Back 
off the needle until the engine operates smoothly. 


2. With the hand throttle in the closed position, 
turn the idle speed adjustment screw (located 
on engine side of carburetor) until the engine 
idle speed is 450 to 475 rpm on the Proof-Meter. 


NOTE: For new engines it may be necessary 
to adjust idle speed a little higher to avoid 
stalling at idle speed. 


3. To obtain the initial. main adjustment setting, 
back off the lock nut, Figure 4, (early carbure- 


132 Chapter VI—Fuel and Exhaust System—LP-Gas 


“IDLE SPEED 
DJUSTMENT SCREW 


| 


SCREW 
ee 
= EARLY MODEL 


THROTTLE 
LEVER 


CHOKE LEVER 


MAIN ADJUSTMENT SCREW 


LATE MODE : 
eet T 252 


Figure 4—Carburetor Adjustments 


tors only) on the main adjustment screw until 
the nut fully contacts the bottom face of the 
screw head. Turn the adjustment screw in (clock- 
wise) until it seats. Back off the screw (counter- 
clockwise) 5 full turns and run the lock nut 
down to lock the adjustment screw in this initial 
adjustment position. 


NOTE: On early production tractors, the lock 
nut, in some instances, cannot be backed fully 
against the bottom face of the adjustment 
screw head. When this condition is found, 
make the initial power setting as follows: 


a. Back the lock nut toward the bottom face of 
the main adjustment screw as far as the screw 
threads will permit. 


b. Turn the main adjustment screw in the re- 
quired direction until the distance from the 
top of the screw head to the screw hole spot 
face on the carburetor measures 5%”, then 
turn the lock nut down until it seats. This ad- 
justment will be the equivalent of five turns 
for the initial main adjustment screw setting. 


Final adjustment should be made in the field under 
full load engine speed by turning the screw clockwise, 
until the engine power just begins to drop off, then 
turn the screw counterclockwise until maximum en- 
gine performance is obtained. Lock the screw in posi- 
tion with the lock nut (early type only). 


NOTE: This final adjustment should be made care- 
fully since it is sometimes difficult to determine 
where power picks up on LP-Gas engines. 


B. Removal 


Make certain that all fuel is burned out of the fuel 
tank lines, pressure reduction components and carbu- 
retor before removing the carburetor. Refer to Figures 
5 or 6 for parts identification. 


1, Disconnect the fuel line at the carburetor fuel 
inlet. Disconnect the air cleaner tube. Discon- 
nect the throttle and choke control linkage from 
the carburetor. 


2. Remove the two nuts and lock washers that at- 
tach the carburetor to the intake manifold. Dis- 
card the manifold connection flange gasket. 


C. Disassembly 


Complete disassembly instructions are given for 
both carburetors, 


Early Models: 


1. Remove the two throttle plate retaining screws 
and lock washers (1), Figure 5. Remove the 
throttle plate (3) from the throttle shaft and 
lever (12). 


2. Slip the throttle shaft assembly out of the car- 
buretor. 


SHS SwPOnousona 
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Figure 5—Carburetor Disassembled—Early Type 


+ Screws 12. Throttle Shaft and Lever 
. Venturi 13, Screw 
|. Throttle Plate 14, Lock nut 
. Idle Fuel Adjustment Needle 15. Choke Shaft Seal 
. Throttle Shaft Plug 16. Choke Return Spring 
Spring 17. Screws 
Choke Shaft Plug 18. Choke Plate 
|. Fuel Inlet Connection 19. Plug 
Gosket 20. Main Adjustment Screw 
. Throttle Shaft Seal 21. Choke Shaft Seal Retainer 
. Throttle Shoft Seal Retainer 22. Choke Shaft and Lever 


. Pry out the metal shaft seal retainer (11) with 


a screwdriver and remove the throttle shaft seal 


(10). 


. Insert a 4” diameter wood dowel approximately 


4” long into the shaft bore to knock out the 
throttle shaft plug (5) that seals off the opposite 
end of the shaft bore. 


NOTE: The plug removal is nol a necessary 
operation unless the plug is damaged. 


Remove the two choke plate retaining screws 
and lock washers (17). Remove the choke plate 
(18) from the shaft. 


Slide the choke shaft and lever (22) out of the 
carburetor and remove the choke shaft seal (15), 
retainer (21) and choke return spring (16). 


Remove the threaded choke shaft plug (7), and 
fiber gasket (9) from the opposite end of the 
shaft. 


. Remove the venturi attaching screw (13) and 


lift the venturi (2) out of the carburetor. Note 


10. 
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that the step in the counter bore of the venturi 
faces toward the carburetor mounting flange. 


Loosen the main adjustment screw lock nut (14) 
and back the main adjustment screw (20) out of 
the bore. 


Remove the idle fuel adjustment needle (4) and 
spring (6) by turning it counterclockwise out of 
the carburetor. 


Late Models: 


1. 


10, 


Ly 


Remove the two throttle plate attaching screws 
and lock washers (12), Figure 6, and remove the 
throttle plate (11). 


Remove the idle fuel adjustment needle (20) 
and spring (21). 


Slip the throttle shaft and lever (26) out of the 
carburetor. 


Carefully pry the throttle shaft seal retainer (25) 
and seal (24) from the carburetor with a punch. 


Remove the venturi retaining screw (28) then 
carefully lift the venturi (10) out of the carbu- 
retor. 


Disconnect the choke lever return spring (31) 
from the pin on the carburetor. Remove the two 
choke plate retaining screws and lock washers 
(1). Slip the choke lever and shaft (32) out of 
the carburetor then remove the choke plate (2). 


Remove the six diaphragm attaching screws and 
lock washers (19) and diaphragm parts (14 
through 18). Separate the parts as shown in Fig- 
ure 6. 


Remove the fuel valve axle retainer (9), fiber 
washers (8), axle (7) and fuel valve lever (13). 


Loosen the inlet orifice set screw (22), Figure 6, 
with an Allen wrench. Remove the inlet orifice, 
Figure 7, from the carburetor with a wide screw- 
driver. Remove the inlet valve (39) and spring 
(40), Figure 6. 


Remove the main jet adjustment needle (35), 
Figure 6, from the lower end of the carburetor. 


Remove the main jet as shown in Figure 8. 


D. Cleaning and Inspection 


Z, 


Clean all metal parts thoroughly in cleaning sol- 
vent and dry with compressed air. 


Blow out all passages in the carburetor body to 
remove dirt and foreign material. 
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3. Replace the complete carburetor if the carbu- 5. Replace the main adjustment screw if bent or if 
retor body is cracked or damaged. the threads are damaged. 

4. Replace the idle fuel adjustment needle if the 6. Replace the choke and lever shaft or throttle 
seat is ridged or if the threads are damaged. shaft and lever if bent, worn or damaged. 


. Screw 

. Choke Plate 

. Carburetor Body 
Plug 

. Fiber Washer 

» Plug 

. Diaphragm Lever Axle 
|. Fiber Washer 

. Screw 

. Venturi 

. Throttle Plate 

. Screw 

. Diaphragm Lever 
. Gasket 
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Figure 6—Carburetor—Disassembled—Late Type 


15. 
16. 
7, 
18. 
9. 
20. 
ai: 
22, 
23. 
24, 
25, 
26. 
27, 
28. 


Inner Diaphragm 29. Screw 

Diaphragm Spacer 30. Choke Shaft "O" Ring 
Outer Diaphragm 31, "O" Ring Retainer 
Diaphragm Cover 32, Choke Lever Return Spring 
Screw 33. Choke Lever and Shaft 
Idle Fuel Adjustment Needle 34. Main Jet 

Spring 35, Fiber Washer 

Set Screw 36. Main Jet Adjustment 
Nylon Plug 37, Inlet Orifice 

Throttle Shaft Seal 38. Inlet Orifice “O" Ring 
Throttle Shaft Seal Retainer 39, Orifice Seat 

Throttle Lever and Shaft 40. Fuel Valve 

Throttle Lever Pin 41, Spring 


Idle Speed Adjustment Screw 42, Fuel Inlet Elbow 
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T-255 
Figure 7—Removing Inlet Orifice 
7. Replace the venturi if bent or damaged. 
8. Replace a damaged throttle or choke plate. 


9. Replace all seals, retainers and diaphragms at 
time of overhaul. 


E. Assembly 


Early Models: 
1. Install both fuel adjustment screws (4) and (20), 
Figure 5, in their respective orifices using the lock 


nut (14) on the main adjustment screw and 
spring (6) on the idle fuel adjustment needle. 


2. Position the venturi (2) into the carburetor body 
so that the step in its counterbore faces upward. 


MAIN JET 


Figure 8—Removing Main Jet 


THROTTLE 
SHAFT 


SEAL 
RETAINER 


Figure 9—Installing Throttle Shaft Seal and Retainer 


If it is installed in reverse, the venturi slots will 
not align with the fuel intake passages of the 
carburetor. 


Ream the choke and the throttle shaft bores at 
the points where previous “staking” of the metal 
was used to hold the shaft seal retainers in place, 
Clean the shaft hole counterbores thoroughly. 
Position a new throttle shaft seal into the coun- 
terbore so that the sealing lips face outward as 
shown in Figure 9. Work the seal into the bore 
using a pencil or similar item. 


Place a new seal retainer (11), Figure 5, over 
the seal and drive it gently into position with a 
blunt tool, not over 7, inch in diameter. The 
retainer should be % inch below the top of the 


021 


Figure 10—Staking Throttle Shaft Seal Retainer 
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bore when properly positioned, Use a prick 
punch to stake the counterbore around the re- 
tainer in five or six evenly spaced positions, 
Figure 10. 


If the throttle shaft plug (5), Figure 5, has been 
removed, press a new plug into the bore. Tap it 
lightly with a hammer until the top of the plug 
is flush with the casting. 


Install the throttle shaft and lever (12). Secure 
the throttle plate to the shaft with two screws 
and lock washers (1). 


Place a new choke seal (15) into the shaft bore 
and position the retainer (21) over the seal. 
Assemble the choke return spring (16) loosely 
on the throttle shaft and lever (22). Install the 
choke shaft in the carburetor. 


Position a new gasket (9), Figure 5, on the choke 
shaft plug (7) and install the plug in the carbu- 
retor, 


Install the choke plate (18) on the choke shaft 
(22) with two screws and lock washers (17). 
Hook the choke return spring over the choke 
lever at one end and attach the other end to the 
screw provided in the boss, just under the choke 
lever shaft. 


Late Models: 


4, 
2. 


Install the main jet as shown in Figure 8. 


Position a new fiber washer (34), Figure 6, on 
the main adjustment jet body (35), Install the 
jet body in the carburetor. Place a new “O” 


. Adjustment 
Gauge C161-194 


FUEL VALVE 
LEVER 


Figure 11—Diaphragm Lever Adjustment 


Aligning Studs 


ring on the main adjustment and thread it into 
the main adjustment body until it just contacts 
the main jet. Turn the main jet adjustment two 
to three turns counterclockwise after it contacts 
the seat to make the initial adjustment. 


3. Replace the rubber seat (38), Figure 6, on the 


fuel inlet valve stem with a new seat. Place the 
fuel inlet valve spring (40) on the fuel inlet 
valve stem (39). Install a new “O” ring (37) on 
the inlet valve orifice (36). 


4, Position the fuel inlet valve and spring assembly 


in the carburetor, then thread the fuel inlet ori- 
fice (36) part way into the carburetor. 


5. Insert the tip of the fuel valve lever (13) into the 


slot of the fuel inlet valve stem (39). Install the 
axle (7), new fiber washer (8) and axle retainer 
(9) in the carburetor. 


6. Place Adjustment Gauge C161-194 on the dia- 


phragm mounting surface as shown in Figure 
11. Turn the fuel inlet orifice as necessary until 
the tip of the fuel valve lever contacts the 
gauge. Secure the fuel inlet orifice (36), Figure 
6, with a new nylon plug (23) and set screw (22). 


7. Install the three Aligning Studs C 166-52 in the 


carburetor as shown in Figure 12. Position the 
gasket on the studs making sure that the vac- 
uum channel hole and the vent channel hole in 
the gasket are in alignment with the passages 
in the carburetor. Install the inner diaphragm 
(15), Figure 6, on the studs with the spacer cup 
out. Install the diaphragm spacer (16) with the 
recessed side out. Install the outer diaphragm 


C166-52 


T-258 
Figure 12—Installing Diaphragm 
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(17) with the diaphragm plate in. Install the 
diaphragm cover and secure with three attach- 
ing screws and lock washers. Remove the three 
aligning studs, then install the three remaining 
diaphragm attaching screws. 


8. Install the venturi (10), Figure 6, in the carbu- 
retor with the annulus pickup tube facing toward 
the diaphragm. 


9, Carefully install a new throttle shaft seal (24) 
and retainer (25). Install a new throttle shaft 
bore plug (6) if it was removed. 


10. Position the throttle shaft and lever assembly 
(26) in the carburetor so that the idle speed 
adjustment screw (27) contacts the stop. Posi- 
tion the throttle plate (11) on the throttle shaft 
so that the numbers “02” on the plate are up 
and toward the diaphragm. Secure the plate to 
the shaft with two screws and lock washers (12). 


11. Install the idle fuel adjustment needle (20) and 
spring (21). Turn the screw in until it just bot- 
toms, then back it out 1-114 turns to make the 
initial adjustment. 


12, Hold the choke plate (2) in position with the 
relief valve spring facing out and downward, 
then slip the choke shaft and lever (32) into 
place. Secure the choke plate to the shaft with 
two screws and lock washers (1). Connect the 
choke return spring to the lever and pin. 


F. Installation 


Before installing the carburetor, install the fuel 
line connectors using a non-hardening pipe thread 
sealer on the threads. 


1, Position a new gasket over the mounting studs 
and install the carburetor on the intake mani- 
fold using the two nuts and lock washers. 


2. Install the fuel line between the carburetor and 
vaporizer or regulator. 


3. Connect the throttle and choke linkage and in- 
stall the air cleaner connector tube to the car- 
buretor air intake. 


4. Adjust the carburetor as detailed in Paragraph A. 


6. FUEL TANK, VALVES AND LINES 


Tank components that may be serviced are the fuel 
withdrawal, overflow, relief and filler valves, and the 
fuel gauge. The fuel tank must be returned to the manu- 
facturer for servicing if it is defective or if welding is 
required. 


A defective fuel tank must be removed from the 
tractor and stripped of all lines, gauge and valves, and 
the fuel filter. 


Tank identification is given on the manufacturer’s 
Plate as shown in Figure 13. 


Prior to servicing any of the valves that are mounted 
directly on the fuel tank, any fuel remaining in the 
tank must be disposed of. Fuel removal is best accom- 
plished by driving the tractor into a large open area or 
field, AWAY from buildings. Disconnect the lines at 
the withdrawal valves and open the valves slowly to 
prevent the integral “excess flow” valves from closing 
off the fuel flow. Allow the gas to vent into the air until 
the fuel is exhausted. 


Take the necessary safety precautions and fire pre- 
ventative measures to insure control of the operation. 


After the tank has been emptied, reinstall the lines 


to the withdrawal valve connections and close the 
valves. The tractor may then be driven to the stall by 
using portable bottle gas. 


A. Fuel Tank Removal 


1. Remove the hood and side panels from the trac- 
tor after disconnecting the headlamp wires. 


2. Disconnect the flexible hose at the vaporizer inlet 
and pull it up through the heat deflector shield, 


| CAUTION: Before disconnecting any 
+ fuel line, make certain that both fuel 
withdrawal valves are closed and that the 
engine has been operated long enough 
to use all fuel in the lines. 


3. Remove the four tank mounting bolts, nuts, and 
lock washers which secure the tank to the tank 
mounting brackets, Figure 14. 


4. Remove the instrument cable clip bracket at 
the right rear bracket bolt location. 


5. With an assistant, lift the tank from the heat de- 
flector shield. 
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Figure 13—LP-Gas Fuel Tank Removed 


3. Remove the four screws that attach the fuel 


B. Valves, Lines and Gauge Removal 
gauge to the tank. Tap the sides of the gauge 


1. Disconnect the fuel lines at the withdrawal housing lightly with a soft hammer to free it 
valves, Figure 1, and at the auxiliary fuel con- from the gasket. Carefully lift the gauge from 
nection on the right side of the tank. the tank. 

2. Turn the valve assemblies counterclockwise to 4. Unscrew the filler valves, vapor return valve and 
remove them from the tank. relief valve from the tank. 


= 


HEAT DEFLECTOR Poss 


Figure 14—Fuel Tank Mounting 
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5. Remove the two nuts, bolts and lock washers 3. Position the fuel gauge and new gasket on the 


that attach the fuel filter to the mounting brack- 
et, then remove the filter. 


C. Inspection 


1. Inspect the tank for broken welds (at mounting 
brackets), damaged threads, and fittings. Return 


fuel tank and secure in place with the four 
attaching screws. Make certain that the numer- 
als on the gauge are in the upright position. 


NOTE: There are two different fuel gauges 
used on the LP-Gas fuel tanks. Both gauges 
are installed in the same manner. 


the tank to the manufacturer for repair if any 4. Thread the two filler valves and relief valve into 
broken welds are noted. the fuel tank. 
2. Replace all valves that were leaking or that ap- 5. Secure the fuel filter to the mounting bracket 
pear to be defective. with two bolts, nuts and lock washers, 
3. Replace a damaged or defective fuel gauge. 6. Connect the fuel lines to the withdrawal valves 
and fuel filter. 
. 7 7. With an assistant, position the fuel tank on the 
D. Valves, Lines and Gauge Installation mounting brackets, Secure the tank to the brack- 
1. Apply a light film of non-hardening type pipe ets with four mounting bolts, nuts and lock 
thread sealer on all valve threads and fuel line washers, Figure 14, Secure the cable clip brack- 
connections. et to right rear tank mounting bracket, Secure 
the oil line and temperature gauge tube to the 
2. Install the vapor withdrawal valve on the left cable clip bracket, 
side of the tank and the liquid withdrawal valve . a 
on the right side as shown in Figure 1, Make . Tieged the ieee suet me srouEh she Beat 
céttain that the: valves sare turned eo. that ‘the shield and connect it to the vaporizer inlet 
7 : 3 ‘ fitting. 
fuel line connections on the valves are in align- 
ment with the fuel line. Install a new rubber 9, Install the hood and side panels on the tractor. 


tube over the fuel line at the point where it 
passes over the battery. 


Connect the headlamp wires to the bullet type 
connectors, 


7. FUEL FILTER 


pliers and turn it out of the base. Be careful 
not to damage the metal discs when removing 
the element. 


Removal of the fuel filter from the fuel tank is cov- 
ered under fuel tank removal The maintenance of the 
fuel filter is covered in this section. 


A. Filter Element Removal B. Inspection and Cleaning 


1, Burn off all fuel in the system except the tank 
by starting the engine and then closing off the 
fuel withdrawal valves. Permit the engine to 
run until the fuel in the lines is completely ex- 
hausted and the engine stops, then turn off the 
ignition key. 


Replace the filter element if there is any evidence 
of bent or damaged discs. The discs must be flat for 
proper filtering action of the element. 


1. If the element shows no signs of damage, rinse 
it thoroughly in a clean solvent. 


2. Remove the filter cover by turning it in a coun- 2 


Ben hate Seg 7 Flush the element with an air hose, making sure 
terclackwise direction with a wrench. 


that the air stream is directed through the length 


3. Remove the filter element by turning it counter- of the element as shown in Figure 15. 


clockwise by hand. 


NOTE: If the element cannot be turned by 
hand, grasp th~ square shaft, Figure 15, with 


IMPORTANT: Do not direct the air stream to 
the sides of the element as dise damage can 
occur due to the force of the air stream. 
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Figure 15—Servicing the Fuel Filter 


C. Installation 2. Clean the filter cover thoroughly to remove any 

sediment and reinstall using a new neoprene 

1. Install the filter element FINGER TIGHT to gasket, being careful not to nick the filter ele- 
prevent disc jamming. ment. Tighten with a wrench. 


8. PRESSURE REGULATOR AND VAPORIZER 


Tractors having a late model carburetor (one with 4. Turn the bolt that secures the vaporizer to the 
an integral secondary regulator) will not have a second- water jacket approximately three turns counter- 
ary regulator mounted on the vaporizer. clockwise. Strike the bolt with a soft hammer, 


Figure 16, to free the vaporizer from the water 
jacket. Remove the bolt and washer, then lift 


A. Removal ‘ : 
the vaporizer assembly from the water jacket. 


1. Burn off all fuel in the system except the tank 


by starting the engine and then closing off the 5, Separate the vaporizer from the pressure sec- 
fuel withdrawal valves. Permit the engine to run ondary regulator by turning each unit off the 
until the fuel in the lines is completely exhausted connecting nipple (early models only). 


and the engine stops, then turn off the ignition 


2. Drain the radiator, Loosen the clamp that se- B. Disassembly 
cures the radiator upper hose to the vaporizer 


fe : f Vaporizer—Early Models: 
water jacket, Figure 16. Disconnect the upper 


hose from the water jacket. 1. Remove the inlet valve seat retainer and the 
F : > aluminum washer from the inlet valve seat bore, 
3. Disconnect the flexible fuel line from the vapor- Figure 17. 
izer. Disconnect the fuel line from the pressure 
regulator (early models only). The fuel line will 2. Loosen the lock nut on the pressure adjusting 
be connected directly to the vaporizer on late screw and turn this screw all the way down to 


models. depress the inlet valve seat. The valve seat in its 
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Figure 16—Removing Vaporizer Figure 17—Vaporizer Disassembled—Early Model 


normal position interferes with the removal of 
the inlet valve, (A), Figure 18. 


3. Turn each diaphragm counterclockwise until free 
of the regulator. 


3. Screw a ¥%-20 bolt into the inlet valve, (B), 
Figure 18, and remove the valve. 


4. Remove the two valve stem spring retaining 
screws from the housing. 


4, Lift the rubber diaphragm with the assembled 
piston from the bore. Remove the screw that 
secures the diaphragm and retainer to the piston 
and discard the rubber diaphragm. 


5. Remove the regulator adjusting screw by back- 
ing it out of the bore with a screwdriver. Remove 
the “O” ring from the adjusting screw. 


6. At the opposite end pf the housing, back off and 


5., Invert ‘the vaporizer. assembly ‘and remove the remove the fuel regulator valve retainer and 


inlet valve seat, spring and spring cap. 


Remove the large “O” ring from its groove on the 
outside of the vaporizer housing. 


Remove the steel screw and fiber washer that 
secures the vaporizer shell to the vaporizer body. 
Separate the shell from the body and remove 
the “O” ring. 


Wash all metal parts thoroughly with cleaning 
solvent and dry them. Discard all “O” rings. 


Pressure Regulator—Early Mode!s Only: 


1, 


2. 


Disconnect the air balance line from the “tee” 
connector an” =m the 90° connector, Figure 19. 


Remove the 90° elbow and lock nut from the 
lower end of the regulator then remove the de- 
flector shield. 


slide the valve assembly from the bore of the 
housing. 


NOTE: Never back off the valve retainer with- 
out first removing or loosening the two re- 
tainer screws at the opposite end of the hous- 
ing. If the retainer screws are tight, the leaf 
springs on the valve assembly will twist, 


7. Remove the valve seat (rubber washer) from 


the valve assembly. 


8. Wash all metal parts in cleaning solvent except 


the diaphragm assemblies. Wipe the diaphragms 
clean with a damp cloth. 


Vaporizer—Late Model: 


1. Remove the four screws (11), Figure 20, that 


attach the vaporizer coil and mounting plate (1) 
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Figure 18—Removing Vaporizer Inlet Valve 


to the vaporizer body (13). Separate the coil 
from the body and discard “O” rings (2) and (6). 


2. Remove every other one of the four diaphragm 
cover attaching screws (19). Install four Align- 
ing Studs C161-195 as shown in Figure 21, Main- 
tain pressure on the diaphragm cover and re- 
move the four remaining screws. 


3. Release the pressure on the diaphragm cover and 
remove the cover (10), Figure 20, inner spring 
(8), outer spring (9), and vibration dampener 
(18), Remove the four Aligning Studs C161-195 
from the vaporizer body. 


4. Lift the diaphragm (17), baffle plate (7), gas- 
ket (16), and fuel valve cap (6), from the body, 


5. Remove the fuel valve seat (15), “O” ring (5) 
from the body with a 1” socket wrench. Lift the 
fuel valve (14) and spring (4) from the body. 


C. Inspection 
Vaporizer—Early Model: 


1, Replace the inlet valve if damage is evident at 
the shoulder. 


2. Replace the inlet valve seat if bent or damaged. 


3. Replace the complete vaporizer assembly if the 
body is damaged. 


4. Replace the cover if the threads are damaged or 
if the cover is distorted. 


5. Replace the vaporizer shell if punctured, dis- 
torted or if the sealing surface is damaged. 
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Figure 19—Pressure Regulator Disassembled 
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1, Coil and Mounting Plate 7. Baffle Plate 14, Fuel Valve 

2. Vaporizer Coil “O" Ring 8. Diaphragm Inner Spring 15. Valve Seat 

3. Plug 9. Diaphragm Outer Spring 16. Gasket 

4, Fuel Valve Spring 10. Diaphragm Cover 17. Diaphragm 

5. Valve Seat “O" Ring 11. Screw 18. Vibration Dampener 
6, Fuel Valve Cap 12. Water Casting “O" Ring 19. Screw 


13. Vaporizer Body 


6. Replace broken or bent springs. 


7. Replace all “O” rings, inlet valve seat disc, dia- 
phragm and inlet valve seat retaining washer at 
every overhaul, 


Pressure Regulator: 
1. Replace the diaphragms if bent, damaged or if 
they leak. 


2. Replace the valve stem assembly if the leaf 
springs are twisted or have taken a definite in- 
ward set. 


3. Replace the valve stem spring retaining screws if 
the nylon tips are flat or damaged, 


4. Replace all damaged or stripped fittings. 


5. Replace the complete regulator if the body is 
cracked or damaged. 


6. Replace the air balance tube if bent or cracked. 


Vaporizer—Late Model: 


1. Replace the diaphragm outer spring (9), Figure 
20, inner spring (8), diaphragm (17), gasket 
(16), “O” rings (5, 12, and 2), fuel valve (14) 
and fuel valve springs (4) at time of overhaul. 


2. Replace the coil and mounting plate (1), body 
(13), baffle plate (7), or cover (10) if damaged. 


D. Assembly 
Vaporizer—Early Model: 


1. Position a new rubber diaphragm over the piston 
and lay the retainer (flange up) on the dia- 
phragm. Secure these units with the diaphragm 
screw, but do not tighten at this time. 


2. Insert the inlet valve seat into its bore tempo- 
rarily. This valve has a slot that engages a dowel 
pin located in the bore to prevent the valve seat 
from being installed improperly. 


3. Install four Aligning Studs C166-51 in the vap- 
porizer body. Position the assembled diaphragm 
and piston over the alignment studs and into the 
bore so that the piston straddles the inlet valve 
without rubbing against it. 

4. Tighten the diaphragm screw, Hold the dia- 


phragm and retainer to keep them from moving 
when tightening the screw. 


5. Remove the assembled diaphragm and piston 
plus the inlet valve from their respective bores 
after proper alignment has been determined. 
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Figure 21—Removing Diaphragm Cover 


6. Place the spring retainer on the spring and insert 


10. 


iL. 


the retainer end of the spring into the inlet valve. 
Assemble these units into the bore as shown in 
Figure 17. 


Install the assembled diaphragm and piston over 
the alignment studs and into the bore after in- 
stalling a new “O” ring on the piston, Coat the 
“O” ring with a light film of oil for easier installa- 
tion. Recheck the piston alignment by sighting 
into the inlet valve bore. The yoke of the piston 
should line up with the inlet bore, and the six 
diaphragm holes should align with the holes in 
the top of the vaporizer body. 


Install the cover over the studs and diaphragm 
and secure it with two diaphragm screws. Re- 
move the four aligning studs and install the re- 
maining four attaching screws, Place the adjust- 
ing screw spring into the bore through the top of 
the cover and install the adjusting screw and 
lock nut. 


Turn the adjusting screw all the way in to de- 
press the inlet seat. 


Install a new “O” ring on the inlet valve and 
insert the valve in the bore using the slot as a 
guide. Remove the 1-20 bolt from the assembled 
valve. 


Place a new aluminum washer into the valve 
bore. Thread the inlet valve seat retainer into 
the bore and tighten. Install a new large “O” 


12. 


13. 


1: 


ring in the groove and the outside of the vapori- 
zer assembly. 


Install a new “O” ring on the vaporizer shell. 
Coat the “O” ring with a light film of oil, then 
position the shell on the vaporizer body. Work 
the shell into the vaporizer body then install 
the steel screw and a new fiber washer. Tighten 
the screw securely. 


Adjust the vaporizer as detailed on page 147, 
paragraph E. 


Pressure Regulator: 


Install a new valve seat on the valve assembly, 
Figure 19. Position the assembly into the bore 
making certain that the two leaf springs enter 
their respective locating slots at the opposite end 
of the housing. 


NOTE: A positive check of this procedure can 
be made by observing the leaf springs through 
the two retaining screw holes in the housing. 


Invert the housing to prevent the valve assembly 
from falling out. Recheck the seating of the leaf 
springs in the slots and install the retainer and 
tighten securely. 


IMPORTANT: Do not secure the leaf springs 
in their slots with the two retaining screws un- 
til the next step has been completed. To do so 
will render the valve inoperative. 


Lubricate a new “O” ring with a light film of oil 
and install it on the pressure adjusting screw. 
Invert the housing so that the valve retainer 
faces downward as shown in Figure 22 and install 
the pressure adjusting screw. Be certain that the 
stem of the valve stem assembly enters the hole 
of the pressure adjusting screw before turning 
the screw inward. 


IMPORTANT: It is possible to install the pres- 
sure adjusting screw without the stem being 
located in the hole. If this occurs the valve 
will be jammed tightly against the valve re- 
tainer with a result of broken or locked valve 
parts. To determine if the valve stem is prop- 
erly engaged in the hole of the pressure ad- 
justing screw, check by sighting through the 
diaphragm mounting holes, When proper en- 
gagement has been assured, turn the pressure 
adjusting screw all the way in so that it seats 
lightly. 


Inspect the nylon seats of the two retainer 
screws. Normally these seats are rounded and 
become partially flattened after contact with the 
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leaf springs. If these seats are extremely flattened 
replace the retainer screws. 


. Position the regulator housing so that the valve 


retainer faces downward with the installed valve 
assembly resting on it. Use a depth gauge as 
shown in insert (B), Figure 22, to depress each 
spring to 1144”. With the spring held in the de- 
pressed position by the depth gauge, lock the 
leaf spring in its slot with a retainer screw. 
Follow the same procedure for the other leaf 


spring, 


IMPORTANT: Step 5 must be followed to in- 
sure the proper seating of the valve and to 
compensate for valve seat wear. 


Install the two interchangeable diaphragm assem- 
blies on the housing, hand tight. 


NOTE: Before further assembly of the regu- 
lator is attempted, refer to insert A in Figure 
22 which shows both pressure reduction com- 
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ee 


ponents completely assembled for installation 
on the tractor. Refer to this insert when com- 
pleting the assembly of the regulator. Replace 
any of the connectors with damaged threads 
and use a non-hardening pipe sealer at all 
connections. 


Connect the partially assembled regulator to the 
vaporizer assembly with the threaded nipple. 


. Position the smaller hole in the deflector shield 


over the outlet port of the regulator and secure 
it in position with the 90° fuel line connector 
and the lock nut. 


Install the 90° elbow through the hole in the 
front of the deflector shield and thread it into 
the front diaphragm. Install the “tee” connector 
in the rear diaphragm. 


NOTE: One end of the “tee” is equipped with 
a screen. This end, vented to atmosphere, must 
be downward, or opposite the balance tube end. 
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Figure 22—Installing Pressure Adjusting Screw 
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Figure 23—Installing Diaphragm Inner and 
Outer Springs 


10. Install the air balance line after aligning the two 
connectors, Make certain that all connections are 
air tight, to prevent any possible loss of vacuum 
during operation of the diaphragms. 


11. Install the 90° fitting in the inlet of the vaporizer 
assembly. 


} VAPORIZER COIL 
| MOUNTING PLATE 


Vaporizer—Late Model: 


A, 


Place fuel valve spring (4), Figure 20, over boss 
in center of vaporizer body (13). Place the fuel 
valve (14) on the spring making sure the short 
stem of valve is toward the body and that the 
spring is contacting the machined shoulder of 
the valve. 


Install a new valve seat “O” ring (5) on the 
valve seat (15). Thread the valve seat into the 
body and tighten it securely with a 1” socket 
wrench. 


Install the four Aligning Studs C161-195 in the 
vaporizer body as shown in Figure 22. 


Place the fuel valve cap (6), Figure 20, on the 
fuel valve stem. Install a new gasket (16) on the 
aligning studs. 


Position the baffle plate (7) with the recessed 
side down over the studs. Make certain that the 
fuel valve cap enters the hole in the baffle plate. 
Install the diaphragm (17) with the flanged 
disc facing up. 


Place the diaphragm inner spring over the center 
of the diaphragm as shown in Figure 23. Place 
the dampener over the inner spring, then, place 
the outer spring over the dampener. 


Install the diaphragm cover (10), Figure 20, 
over the aligning studs. Install four cover attach- 
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Figure 24—Checking Vaporizer for Leaks 
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10. 


LL 


12. 


ing screws (19) and tighten them until they 
seat lightly. 


Remove the four aligning studs and install the 
four remaining screws. Tighten all cover attach- 
ing screws evenly and alternately. 


Place a new “O” ring (12) on the body and two 
new “O” rings (2) on the coil and mounting 
plate (18). 


Secure the coil and mounting plate (1) to the 
body with four attaching screws (11). 


NOTE: If the holes in the plate do not line up 
with those in the body, turn the plate 180° 
O% turn). 


Connect a 0 to 30 psi gauge to one of the three 
vaporizer outlets. Close the remaining outlets 
with 44” pipe plugs, Figure 24. 


Connect the vaporizer inlet to a source of com- 
pressed air. Loosen the gauge connection until it 
leaks, then retighten and read the pressure. 
Gauge should register a pressure of between 9 
and 11 psi and remain steady. If gauge reading 
creeps up, it indicates that vaporizer valve or 
valve seat is leaking. If leak is indicated, elimi- 
nate the leak by cleaning or replacing valve 
parts as necessary. 


a. Cover vent hole in diaphragm cover with liquid 
soap. If bubbles form at this point, the dia- 
phragm is leaking. Replace the diaphragm and 
recheck for leak, 


b. Check with liquid soap for leaks around dia- 
phragm cover. If bubbles form, replace the 
baffle plate gasket. 


c, Check for leaks at the pipe plugs. If bubbles 
form, apply pipe plug compound and tighten 
the plugs. 


d. Check for leaks at the vaporizer coil mounting 
plate. If bubbles form, replace “O” rings. 


E. Vaporizer Adjustment—Early Model: 


The vaporizer assembly must be adjusted for a work- 
ing pressure of 10 psi (Gauge Pressure) at each over- 
haul and at any time the pressure adjusting screw is 
moved. 


1. 


Place the assembly in a vise or suitable clamp 
and secure an air hose which will apply approxi- 
mately 75 psi to the inlet connection, Figure 25. 


Connect a 0 to 30 Ib. pressure gauge to the outlet. 


Figure 25—Vaporizer Pressure Adjustment 


Back off the vaporizer adjusting screw until only 
one or two threads are holding the screw in the 
cover and apply air pressure to the unit. 


Turn the pressure adjusting screw in slowly until 
a reading of 10 psi shows on the gauge. 


NOTE: To obtain an accurate gauge reading, 
it may be necessary to unscrew the gauge par- 
tially to bleed off some of the air. Retighten 
the gauge and readjust for 10 psi. If the 
proper reading cannot be obtained, it will be 
necessary to check the components of the 
vaporizer for correct assembly procedure. 


After the proper adjustment has been made, 
tighten the lock nut on the pressure adjusting 
screw. Turn off the air pressure and disconnect 
the gauge and air line. 


F. Installation 


ds 


5. 


Install a new “O” ring on the vaporizer body. 
Coat the “O” ring with a film of oil to facilitate 
installation of the vaporizer. 


Position the vaporizer in the water jacket and 
secure with a bolt and lock washer. 


Install the radiator upper hose. 


Connect the flexible fuel line to the fitting on the 
vaporizer. Connect the metal fuel line to the 
carburetor and pressure regulator. 


Fill the cooling system with coolant. 
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9. TROUBLE SHOOTING 


The following trouble shooting suggestions are based 
on the assumption that all other engine malfunctions 
such as faulty ignition, improper lubrication, driving 
habits, starting circuit troubles, poor or uneven com- 
Pressions, etc., have been checked. It is suggested that 
these sources of trouble be checked out by referring to 
the Engine Trouble Shooting, page 46. 


ENGINE WILL NOT START 


Inspect the choke to determine that the choke valve 
is entirely closed when the choke control is pulled out. 
It is very important that the choke be closed momentar- 
ily when starting either a cold or hot engine to create a 
partial vacuum in order to open the regulator to start 
the vapor flowing toward the engine. DO NOT hold 
the choke in a closed position while cranking the engine 
for more than two or three seconds, An engine “flooded” 
by overchoking with LP-Gas can be cleaned out by 
cranking it with both the choke and throttle wide open 
for a few engine revolutions. 


A. Fuel 


Make certain that the fuel being used is compatible 
with the corresponding atmospheric temperature. 
Butane, as an example, will remain in a liquid state at 
temperatures below 31° F. As a result, there will be 
no vaporizing action of the fuel at these temperatures. 


B. Fuel Withdrawal Valves 


If the liquid or vapor withdrawal valves are opened 
too fast, the integral “excess” flow valves contained in 
these assemblies will shut off the fuel supply from 
the tank. Close either withdrawal valve being used to 
reset the excess flow valve, and open the valve 
SLOWLY. 


C. Regulator 


The regulator must be properly adjusted as out- 
lined on page 145 of this manual. Make certain that 
the fuel withdrawal valve in use is turned completely 
“ON” so that there is little possibility of starving the 
engine fuel demand. 


D. Crankease Oil 


The engine oil tends to thicken after a period of 
continued use without oil changes. Since there are no 
thinning agents in LP-Fuels, the engine oil should be 
changed as recommended. 


INSUFFICIENT ENGINE POWER 


The carburetor adjustment, when properly set, should 
Provide a smooth engine performance. If the engine does 
not run smoothly after carburetor adjustment has been 
attempted, check the following items: 


A. Air Cleaner 


Inspect the air intake screen on the air cleaner for 
a clogged condition. Clean the lower filtering mesh 
by flushing it in a good grade solvent and replenish 
the oil cup with 1.3 pints of engine oil. 


B. Intake Manifold and Carburetor 
Connections 


Check the intake manifold nuts for tightness, Check 
the carburetor to make sure that it is secured tightly 
to the manifold mounting flange. Tighten all loose 
nuts to the correct torque specifications. 


C. Regulator Line Connections 


Inspect the regulator fuel and balance line connec- 
tions at the regulator and carburetor for looseness. 
Tighten all loose connections. 


D. Regulator 


Check the adjustment of the regulator in accord- 
ance with the instructions given on page 145 of this 
manual, 


E. Ignition Timing 


Check the basic ignition timing. Correct timing for all 
tractor engines with an LP-Gas system is 4° B,T.D.C. 
at 475 rpm. 


F. Spark Plug Gap 


Check the spark plug gap settings. The correct plug 
gap is .028 to .031 inch. 


ENGINE HESITATES OR DIES 
ABOVE IDLE 


Check any of the five items previously listed in the 
Previous section, plus the following: 


Fuel Filter: The fuel filter element may be obstructed to 
the point where fuel flow is hampered through the filter. 
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Clean the element or replace it with a new part if 
damaged. 


FUEL LINE LEAKAGE 


Leakage at the fuel line connections may or may not 
be evidenced by an icing condition at the connections. 
A more positive check for determining leakage is the 
use of a soapy water solution applied at each connec- 
tion. Bubbles will form immediately when the solution 
is applied over any leak, The recommended procedure 
for checking fuel line leakage is given as follows: 


1, Start the tractor engine on vapor fuel withdrawal 
and then close the valve so that the engine may 
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LP-Gas—Carburetor 


Part No. Idle Jet Size} 


None 
0,175" 


burn off all the fuel in the lines, Turn off the 
ignition key. 
2. Open the vapor withdrawal valve to fill the lines. 


3. Start at the withdrawal valves and coat the fit- 
tings plus approximately one half inch of line 
beyond the connections. Use a brush or swab 
to apply the soapy solution. 


4. Observe the coated areas for the appearance of 
soap bubbles. If a leak shows at the connections, 
tighten the fittings with a wrench. Recheck the 
connections using more solution. 


5, Check all line connections and component con- 
nections throughout the system in this manner. 


11. SPECIAL TOOLS 


The following special tools will assist in the disassem- 
bly, assembly and testing of the LP-Gas carburetors and 
vaporizers, 


Tool No. Description 
C-161-193 0... cece eee eee eee eee eee Jet Wrench 
C161-194 Lice eee sees eee e Lever Gauge 
C-166-51 Loe ccc cece cere eee eee ee) Studs 
CUGIR-195 occ ccc cece eee cece een e e Studs 


Ye wiry eree as pigdecvateruce ats .Pressure Gauge 0-30 Ibs, 
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The tractor cooling system is composed of the radiator, 
the necessary hose and a pressure cap, the water pump, a 
thermostat and the fan belt which drives the water pump, 
fan and generator. The system is of the full flow type, 
Figure 1, with a centrifugal pump delivering 16 gpm at 
1400 engine rpm. The pump speed to engine speed ratio 
is 1.52:1. The thermostat controls the flow through the 
system maintaining the temperature at which the engine 


can deliver maximum power and economy. 

To maintain peak efficiency, the cooling system must 
be kept air and water tight, and must be kept clean at all 
times. 

Although the cooling system controls the operating 
temperature of the engine, other factors such as late 
ignition timing, poor fuel, or improper crankcase lubricant 
can contribute to engine overheating. 


1. CARE OF THE COOLING SYSTEM 


A. Draining and Flushing Cooling System 


The cooling system should be drained and flushed twice 
yearly, usually in the spring and fall. Drain the system by 
opening the drain cock at the bottom of the radiator, and 
the drain cock on the left side of the cylinder block. Re- 
move the radiator cap to facilitate draining. The thermo- 
stat should be removed prior to the flushing operation 
and installed after flushing is completed. To flush the 
cooling system, disconnect the radiator upper and lower 
hose and remove the upper hose. Flush the engine and 
radiator separately, first in the direction of normal flow, 
then in a reverse direction. Use a flushing gun made 
especially for this purpose. A reversed direction of water 
flow will loosen sediment more quickly than in the normal 
direction of coolant flow. If a pressure type flushing sys- 
tem is used, be sure the cylinder head bolts are properly 
tightened to prevent water leaks into the cylinders. If the 
system is excessively clogged or contaminated, use Ford 
Radiator Cleaner, Part No. 81A-1844N, as recommended 
on the container. Close all drain cocks and install hoses, 


if removed, Remove all trash from between the radiator 
fins with compressed air. 


B. Filling the Cooling System 


Before filling the cooling system, be sure that it has 
been checked for leaks, and that the thermostat and the 
temperature gauge are working properly. Fill the system 
with the recommended coolant, depending on the pre- 
vailing temperatures and water conditions in your area. 

To prevent the accumulation of rust or scale in the 
cooling system, use Rust Inhibitor, Part No. 8N-19546. 
It is a good practice to use rust inhibitor every time the 
cooling system is drained, and especially after it has been 
flushed. Rust inhibitor guards against additional rust or 
corrosion but does not remove or dissolve rust. It is a 
preventive only, and not a cleaner. 

If the tractor is operated in a locality where there is 
lime or alkali in the water, rain or distilled water should 
be used for a coolant. Deposits caused by lime or alkali 
water quickly build up in coolant passages in the engine 
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¥-242 


Figure 1—Cooling System—Sectional View 


or radiator and, in time, will cause engine overheating 
that may eventually result in a cracked cylinder block or 
head. If water containing lime or alkali must be used, add 
a water softener purchased from a reputable company, 
in the amount shown on the container. 


C. Cooling System Protection—Anti-freeze 


If the temperature falls below the freezing point of 
32°F,, anti-freeze must be added to the cooling system. 
Alcohol is not recommended as protection against freez- 
ing because it starts to boil at about 170°F,, and during 
heavy-duty operation, the tractor may operate at tem- 
peratures above this figure. Therefore, permanent type 


anti-freeze is recommended. Before using anti-freeze in 
the system, be sure all water connections and cylinder 
head bolts are tight. If anti-freeze is unnecessary in the 
area where the tractor is operated, the cooling system 
should be treated with a rust and corrosion inhibitor as 
previously recommended. 


IMPORTANT: Calcium chloride must never be used 
because it will corrode and clog the cooling system ina 
short time, 


The following charts show the amount of anti-freeze 
tequired to protect the cooling system from freezing, The 
capacity of the system is 15 qts. for all tractors. 


United States Anti-Freeze Chart 


Ethylene 
Glycot 


‘Temperature 


20°F. 
10°F. 
O°F. 
—10°F. 
—20°F. 
—30°F, 


6 pts. 
8 pts. 
11 pts. 
12 pts. 
14 pts, 
15 pts, 


British Imperial Anti-Freeze Chart 


Ethylene 


Temperature Glycol 


2. RADIATOR, HOSE AND PRESSURE CAP 


The pressure type cooling system in the Ford Tractor 
maintains a regulated pressure of 31% to 41 Ibs, during 
operation. With a pressure system, the coolant boils at 
a higher temperature than normally. It is important, 
therefore, that all elements of the cooling system are 
operating properly at all times. A complete radiator as- 
sembly is shown in Figure 2. 


A. Radiator Pressure Cap 


The radiator is sealed with a pressure cap, Inside the 
cap are two valves. The larger valve is the pressure valve, 
and the smaller one is the vacuum valve. When the cool- 
ant boils, pressure in the system forces the pressure valve 


open at 3.5-4.5 psi, allowing the coolant to escape through. 
the overflow pipe, Figure 2. When pressure in the system 
becomes lower than atmospheric pressure, the vacuum 
valve opens at O—.25 psi until the pressure in the system 
and the atmospheric pressures are approximately equal- 
ized. The cap must provide an absolutely air-tight seal 
at all times for the system to operate properly. If defec- 
tive, the cap should be replaced. 


B. Radiator Hoses 


Radiator hoses should be replaced whenever they be- 
come cracked or soft. To replace the hoses, drain the 
radiator then loosen the clamp bolt at each end of the 
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hoses. Slide the hose off the radiator connection and the 
cylinder head water outlet connection (upper hose) or 
the water pump connection (lower hose). To install new 
hoses, position the clamp on each end of the new hose, 
slide the hose on the connections, and tighten the clamp 
bolts securely. Fill the radiator with coolant, then run 
the engine for several minutes and check each hose and 
connections for leaks, 


C. Radiator Removal 


All Except Series 1801: 


1. Drain the radiator. Remove the radiator cap to 
assist draining action. Remove the grille and hood. 


2. Loosen the radiator upper and lower hose clamps 
and slide the hose off the radiator upper connec- 
tion. 


3. Remove the lower hose, then remove the two nuts 
and washers from the bottom of the radiator and 
lift the radiator from the tractor. 


NOTE: The fan shroud, Figure 2, is attached 
to the radiator. It will be necessary to remove 
the shroud if the radiator is to be recondi- 
tioned. 


OVERFLOW PIPE 


PRESSURE 
CAP 


FAN SHROUD 


Figure 2—Radiator Assembly and Pressure Cap 


Series 1801 Tractors: 
1. Drain the cooling system. 


2, Remove the four screws that attach the grille 
door to the grille and remove the door. 


3. Drain the hydraulic fluid from the reservoir. Dis- 
connect the hose from each side of the reservoir 
and cap all openings to prevent entry of dirt. 


4. Disconnect the headlamp wires from the head- 
lamp wiring harness. 


5. Remove the six bolts that attach the grille to the 
frame. Remove the medallion from the grille. 


6. Remove the six bolts and insulators that attach 
the hood to the grille. 


7. Place a chain or rope sling through the medallion 
opening and carefully lift the grille from the 
tractor with a hoist. 


8. Disconnect the two oil cooler lines from the 
radiator lower tank and cap all openings. Dis- 
connect the upper and lower hoses from the 
radiator. Remove the two attaching nuts and 
flatwashers from the lower end of the radiator. 
Lift the radiator and fan shroud from the tractor 
as an assembly. 


D. Radiator Installation 
All Except Series 1801: 


1. Carefully position the radiator in the tractor. Be 
sure the insulation pads are in place around each 
bolt hole in the bottom of the radiator. 


2. Secure the radiator with the two attaching nuts 
and flatwashers, 


3. Slide the upper hose on the radiator connection 
and tighten the hose clamp securely. Install the 
lower hose and tighten the clamps securely. 


4. Fill the cooling system with the proper coolant, 
then run the engine and check the system for 
leaks, 


5. Install the hood and grille. 


Series 1801 Tractors: 


1, Position the radiator and shroud assembly in 
place on the frame and install the two attaching 
flatwashers and nuts. Connect the upper and 
lower hoses to the radiator. 


2. Connect the two oil cooler lines to the radiator 
lower tank, 
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3. Carefully lower the grille into position on the 
tractor and install the six attaching bolts. 


4, Connect the hose to each side of the reservoir. 
Install the medallion in the grille. 


5. Connect the headlamps to the headlamp wiring 
harness, Install the grille door in the grille. 


6. Secure the hood to the grille with the six rubber 
insulators and bolts, 


7. Fill the cooling system with the proper coolant. 


8. Fill the hydraulic reservoir to the proper level 
with M2C41 oil. 


9. Start the engine and check for leaks. 


3. WATER PUMP 


The water pump used on the Ford Tractors requires 
no lubrication, The bearing used in the pump is integral 
with the pump shaft. 

A repair kit is available for servicing the pump. Figure 
3 shows the pump disassembled. 


A. Removal 


1. Drain the radiator. Loosen the hose clamp at the 
pump end of the hose, and pull the hose off the 
casting, 


2. Remove the fan belt adjustment strap bolt, then 
remove the belt. 


3. Remove the fan attaching bolts and lockwashers 
then remove the fan. 


4. Remove the water pump attaching bolts and 
lockwashers. Remove the pump and gasket. 


GASKET GA*KET HOUSING BEARING 


RETAINER 


IMPELLER 


7” BEARING 
gt “ AND SLINGER 


Figure 3—Water Pump Disassembled 


B. Disassembly 


1. Remove the pump cover and cover gasket, 
Figure 3. 

2. Remove the pulley from the shaft with Remover 
8501-DD-2. 

3. Remove the bearing retainer. 

4. Press the shaft and bearing assembly out of the 
impeller and pump body, as shown in Figure 4. 
Use a suitable adapter or plate to hold the pump 
body in the position shown. 

5. Remove the seal from the pump body by driving 
it toward the impeller end of the pump. 


C. Assembly 


1. Press the shaft and bearing assembly into the 
housing as shown in Figure 5. Position the re- 
taining clip groove so that it is aligned with the 
groove in the housing. Install the bearing retainer, 
Figure 3, on the bearing. 


i OTE yen 
| Drift Smaller 
Diameter 
Than Shift 


Figure 4—Removing Water Pump Shaft and Bearing 
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SHAFT AND 
BEARING 


Remover-8501-DD-2 


T-246 
Figure 5—Installing Water Pump Shaft and Bearing 


2. Press the seal into the housing as shown in 
Figure 6, using a suitable adapter to press against 
the shoulder of the seal. 


3. Press the impeller on the shaft. When the rear 
face is nearly flush with the housing, check the 
clearance between the rear of the impeller and 
the face of the housing. Use a straight edge and 
feeler gauge. The clearance should be 0.015 to 
0.025 inch, This is necessary to prevent the 
impeller from rubbing on the pump cover during 
operation. 


4. Place the pulley hub fan mounting face on the 
base of an arbor press. Place the shaft (previously 
pressed into the pump body and impeller) into 
the pulley end of the hub. Position a short piece 
of ¥% or % inch rod between the arbor press ram 
and the impeller end of the shaft, then press the 
shaft into the hub. Be careful not to push against 
the impeller, since this might move it out of its 
proper position on the shaft. 


ay 1 


= Arbor Press Ram 


Figure 6—Installing Seal in Housing 


NOTE: When correctly installed, the pulley 
hub should just clear the shaft bearing, with- 
out any bind. 


5. Install the pump cover and a new gasket, and 
secure with the three bolts. 


D. Installation 


1, Position a new gasket on the pump body, then 
attach the pump to the cylinder block with the 
three bolts and lockwashers. Tighten the bolts 
to 10-15 Ibs. torque. 


2. Connect the hose, close the radiator drain cock, 
and fill the radiator with coolant suitable for the 
prevailing temperature. 


3. Install the fan and generator belt and adjust the 
belt tension to 1%” deflection under 15-20 Ibs. 
pressure, Figure 7. 


4. THERMOSTAT 


The thermostat used in the Ford Tractor is a spring 
and cartridge type, and is mounted in the cylinder head 
water outlet elbow. The thermostat regulates the tem- 
perature in the cooling system by controlling the flow of 
coolant through the system. When the engine is cold, 
the thermostat is closed and the coolant does not circu- 


late through the radiator. As the engine warms up, the 
thermostat gradually opens, and is fully open at normal 
operating temperature. 

The thermostat on gasoline or LP-Gas models should 
start to open at 157° to 162°F. and be fully open at 177° 
to 182°F. The thermostat on four diesel models start 
to open at 178° to 182°F. and be fully open at 202°F. 
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A. Removal 
1. Drain the cooling system. 


2. Disconnect the radiator upper hose at the cylin- 
der head water outlet elbow. 


3. Remove the bolts that attach the water outlet 
elbow to the cylinder head, and remove the 
elbow, thermostat and gasket. 


B. Inspection 


1. Immerse the thermostat in a pan of water along 
with a suitable thermometer. 


2. Raise the temperature of the water to the range 
in which the thermostat operates. 


3. If the thermostat does not open within the limits 
given, it should be replaced. 


C. Installation 


1. Place the thermostat in the cylinder head with 
the metal spiral facing toward the engine. 


NOTE: It is extremely important that the 
thermostat be positioned correctly in the cylin- 
der head. If the thermostat is improperly 
positioned, it can cause a retarded flow of the 
coolant and result in overheating. 


2. Install a new outlet elbow gasket. Position the 
outlet elbow against the cylinder head and install 
the attaching bolts. 


3. Torque the outlet elbow bolts to 8-10 ft. Ibs. 


4. Connect the radiator hose and close the drain 
cocks. Fill the cooling system and run the engine 
until it reaches norma! operating temperature. 
Then, check for leaks. 


5. FAN AND GENERATOR BELT 


The water pump is driven by the same belt that drives 
the fan and generator. Any loooseness in the belt tension 
may result in overheating. Overtightening the belt, on 
the other hand, may result in excessive wear on the 
generator armature bearings and water pump bearing, as 
well as premature wear of the fan belt itself. Check the 
belt periodically for proper tightness. 


A. Fan Belt Adjustment 


1. Adjust the belt tension by loosening the two 
generator pivot bolts and the belt tension adjust- 
ing bolt. 


2. Move the generator either away or toward the 
engine, until 44” belt deflection is obtained under 
15-20 lbs. pressure, Figure 7. 


B. Fan Replacement 


1, Remove the four bolts and lock nuts from the 
fan blades and remove the fan from the hub. 


| ADJUST 


hm TO oe 


Figure 7—Fan Belt ‘Adjustment 


2. Place a new fan in position on the hub and install 
the four bolts and lock washers. Tighten the 
bolts evenly and alternately. 


6. TROUBLE SHOOTING 


The coolant flow is thermostatically controlled to 
tegulate engine operating temperature and provide for 
a short engine warm-up period. The system will fail to 


cool the engine sufficiently when the supply of coolant is 


low, circulation is stopped due to blocked passages, 
loose fan belt, or if the thermostat is stuck closed. De- 
posits of lime and rust can prevent heat transfer through 
the water jacket walls, and also cause the engine to over- 
heat. 
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A. Engine Overheats 


The engine will overheat when there is insufficient 
transfer of heat to the coolant and to the air passing 
over the engine. 


Preliminary Instructions: The various factors that cantrol 


the cooling of the engine are designed to provide a 


liberal margin of safety. In most cases, correction or 
adjustment of these controls will re-establish adequate 


cooling. 


1, 


Heavy work requires operation through whatever 
transmission gear ratio is required to keep the 
engine from lugging. By shifting to a lower gear, 
the engine speed and consequently the fan speed 
and water circulation are increased, thus pro- 
viding adequate cooling. 


To prevent loss of coolant due to evaporation, a 
permanent type anti-freeze should be used. This 
raises the boiling point of the coolant and elimi- 
nates overheating attributable to loss of coolant. 


Procedure: Check for leakage and operation of parts as 
outlined below: 


1 


2. 


3. 


4. 


Fill the cooling system and operate the engine at 
idle speed. Inspect all hose and hose connections 
for leakage. Tighten connections or replace hose 
as required. Inspect the radiator cap for tightness 
and note the condition of the gasket. If leakage 
is observed at the cylinder head gasket, replace 
the gasket (including remove carbon). Inspect 
the radiator for leakage, and repair or replace if 
required. Rust spots or wet spots on the radiator 
core are an indication of radiator leakage even 
though there is no dripping: 


Adjust or replace the fan belt if required. 


Inspect the exhaust pipe, muffler, and tail pipe 
for evidence of dents, kinks, collapse, or restric- 
tions of any kind. 


If the air flow through the radiator is restricted 
Cinsects, leaves, grease, dirt, etc.), clean the fins 
and air passages. 


a. 


6. 


10. 


1. 


Time the ignition and check spark advance. 


Inspect the radiator hose. Replace any hose that 
has become soft or collapsed. 


Remove the thermostat and place it in hot water. 
Thermostats should operate according to the 
temperatures given in specifications. Replace a 
faulty thermostat. 


Use Cooling System Cleaner, Part No. 81A- 
18442, according to the directions on the con- 
tainer. 


Drain the oi] from the engine oil pan, and check 
for water in the oil. If water is present in the 
oil, remove the spark plugs and check for water 
at the plug holes. With the engine cold, fill the 
radiator to the top. Remove the belt so the water 
pump will not operate. Run the engine at fast 
idle for 60 seconds. If water runs out of the 
radiator filler pipe or overflow, or if bubbles come 
to the surface of the water in the radiator, leak- 
age exists between one or more of the cylinders 
and the cooling system. 


If leakage is evident, check the cylinder head 
bolts with a torque wrench. If the bolts do not 
show signs of looseness, remove the cylinder head 
and inspect for a faulty gasket or head. Examine 
the cylinder head in the vicinity of the valve 
ports for cracks. Replace the cylinder head gasket 
or make necessary corrections in case of a 
cracked block. When installing the head, tighten 
the bolts to 65-70 ft. Ibs, torque on a gasoline or 
LP-Gas engine or 100-105 ft. Ibs. on a diesel 
engine. 


Additional Possible Causes: Deposits on water jacket 
walls cause overheating by preventing the transfer of 
combustion chamber heat to the coolant. 


If the engine continues to overheat, remove the 
cylinder head and inspect the water openings in 
the cylinder head and cylinder block for exces- 
sive lime deposits. If excessive lime deposits are 
present, the cylinder block and head must be 
replaced as flushing will not remove lime de- 
posits. 
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NOTE: Excessive deposits of lime are the 
result of using hard water having a high min- 
eral content in the cooling system. Use soft 


water. 


B. Engine Fails to Reach Normal Operating 
Temperature 
This symptom is caused by a leaking thermostat or 
pressure cap. If the temperature gauge is incorrect, it 
may lead to the belief that the engine fails to reach 
normal temperature. 


Preliminary Instructions: With the ignition “OFF,” the 
temperature gauge should read COLD. Turn the ignition 


“ON.” If the gauge now reads COLD, proceed with the 
next paragraph. 


Procedure: Start the engine and allow it to idle. Cover 
the front of the radiator core until the engine tempera- 
ture is at least normal. If the gauge still reads COLD, 
the sending unit or the gauge is at fault. 


1. If the gauge is not at fault, remove and test the 
thermostat. 


2. If the thermostat is in good condition but the 
engine still fails to reach operating temperature 
or fails to heat in reasonable time, remove and 
test the condition of the radiator pressure cap. 
Replace the cap if it does not operate properly. 
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Radiator 


Free Flow When |Maximum Internal 


Models 
Pressure 


Water Pump Impeller 


Rear Plate 
Impeller 

Clearance 
(Inches) 


Belt 
Deflection 
(Inches) 


0.015-0.025 


16 at 1400 rpm } 4 @ 15 lbs. 


eT 


System 
A Relief Valve Pressure Valve 


Thermostat 


[Meas [ype | Fomportors [Full Geen | 


All Except| Bi-metal 157°-162° F. 177°-182° F 
Diesel cartridge 
Diesel Bi-metal 178°-182° F. 202° F, 


Only cartridge 


8. SPECIAL TOOLS 


The following tools will assist in the disassembly and 
assembly of a water pump: 


Tool No. Description 
FT 8550 ....... Adaptor Water Pump-Slinger Installing 
8501-DD-2 ..........- Remover—Water Pump Pulley 
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1. SINGLE CLUTCH 


The regular single ten inch clutch assembly currently 
used in Ford Tractors is the single plate, dry disc type ETI ITE 
shown in Figure 1. Some tractor models prior to 1958 BEARING 
utilized a regular single nine inch clutch. i 

A ten inch heavy duty type clutch is used in tractors 
where heavier than normal loads are encountered, The 
material in the heavy duty clutch disc facings is more re- 
sistant to higher operating temperatures. These facings 
have approximately one-third more material than the reg- 
ular single clutch facings and provide an increased pres- 
sure plate contact area for greater load carrying ability. 

When the clutch pedal is in the engaged position, the 
clutch disc facings are clamped between the friction 
surface of the engine flywheel and the face of the clutch 
pressure plate, thereby connecting engine power to the 
transmission. Depressing the clutch pedal actuates the 
clutch release shaft fork which moves the clutch release 
bearing against the clutch fingers. This, in turn, moves 
the pressure plate away from the clutch disc. Since the 
disc is splined to the transmission input shaft, the clutch 
disc and transmission input shaft will stop when the 
clutch is disengaged, thereby disconnecting engine power 
from the transmission, 

The service procedures for the regular single nine : 
and ten inch clutch and the heavy duty clutch are very * 2 N CLUTCH SPRING 
similar. Therefore, the following information will apply x € 
to the heavy duty clutch and any differences will be T-1113 
noted in their appropriate places. Figure 1—Single Plate Clutch—Sectional View 
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Section 1—Single Clutch 
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RELEASE BEARING 


Figure 2—Removing Clutch Release Bearing 


A. Removal 


i, 


2. 


3. 


Separate the transmission from the engine as 
outlined on page 168. 


Loosen the six clutch cover to flywheel bolts 
evenly to avoid springing the cover. Remove the 
bolts and lock washers while holding the pres- 
sure plate and clutch. 


CAUTION: Hold the pressure plate and clutch 
to prevent dropping it after the last bolt is 
removed. 


Disconnect the clutch release bearing spring or 
springs and remove the hub and release bearing 
assembly. 


MACHINED SURFACE 


Figure 3—Installing Clutch Release Bearing 


CLUTCH 
DISC ASSEMBLY 


Clutch Plote Aligning 
Arbor-822 


T-n03 
Figure 4—Installing Clutch Disc 


B. Inspection 


Examine the clutch disc facings for evidence of 
oil, wear or loose rivets. Replace the facings if 
they are oil soaked. Facings should be replaced 
if they are worn to where the rivet heads are 
less than \,,” from the facings or if the rivets 
are loose. 


The release bearing is prelubricated and should 
not be cleaned in solvent. Check the bearings 
for free movement on the hub by pressing on 
the front face of the bearing as it is rotated, If 
bearing runs rough or has noticeable side move- 
ment, replace it. Remove release bearing from 
hub using a soft faced hammer as shown in Fig- 
ure 2. Inspect bearing to determine if it has 
been turning on the hub. If score marks are pres- 
ent on the hub, replace the bearing and the hub. 


If the pressure plate is scored, heat checked or 
warped, install a new clutch pressure plate as- 
sembly. 


C. Release Bearing Replacement 


A new release bearing can be installed on the hub 


by using a vise as shown in Figure 3. Be sure that the 


be: 


aring is properly aligned before pressing it on the 


hub. 
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Figure 5—Diagram for Fabricating Clutch Finger 
Height Tool 


D. Clutch Pilot Bearing Replacement 


The procedure for inspecting, removing and in- 
stalling the clutch pilot bearing is outlined on Page 
36. 


E. Replacing Heavy Duty Clutch Dise Facings 


1. Using a drill slightly larger than the diameter 
of the rivet heads, remove the heads of the twelve 
rivets that secure the cushioning springs and fac- 
ing assembly (pressure plate side) to the disc 
assembly and separate the assemblies. 


2. Remove the cushioning springs from the facing 
by using a riveting machine or a drill slightly 


larger than the peened end of the brass rivets. 


Mark the facing side of each spring to permit 
correct spring positioning on a new facing. In 
the same manner, separate the facing from the 
disc assembly. 


IMPORTANT: When drilling rivets, be care- 
ful not to elongate the rivet holes in the dise 
and cushioning springs. 


3. Using a suitable riveting tool, rivet a new fac- 
ing to the flat side of the disc assembly. Then 
rivet the cushioning springs to a new clutch fac- 
ing, Rivet the disc assembly to the spring and 
facing assembly using twelve steel rivets. Be 
sure that all rivets are properly seated and that 
there are no burrs on the heads, 


F,. Replacing Facings on a Regular 
Single Clutch 


New facings can be installed on the regular 10 
inch clutch disc in a similar manner. There are no 
cushioning springs in this assembly and both facings 
are riveted directly to the disc assembly. 


G. Installing Clutch Assembly to Flywheel 


1. Place Clutch Plate Arbor 822 through the disc 
and position the tool in the pilot bearing as 
shown in Figure 4. Be sure that the long end of 
the clutch disc hub faces toward the transmission. 


2. Hold the clutch pressure plate assembly against 
the disc facing. Install and tighten the retaining 
bolts evenly and alternately to 12-16 ft. Ibs. 
torque. Then remove the clutch pilot tool. 


H. Heavy Duty Finger Adjustment 


When new adjusting screws are installed in the 
heavy duty clutch assembly, it is necessary to adjust 
the screws to obtain the correct finger height and 
alignment with respect to the surface of the engine 
flywheel, A height fixture fabricated to the dimension 
shown in Figure 5 is used to adjust the screws. Install 
a new clutch disc and the pressure plate assembly on 
the flywheel. Place the adjusting fixture over the 
pressure plate assembly so that the fixture legs rest 
on the flywheel surface, as shown in Figure 6. Adjust 
each screw until they just contact the offset on the 
fixture. After establishing the correct adjustment, 
stake the screws firmly in position. 


NOTE: The adjusting screws on new heavy duty 
pressure plate assemblies are set and staked and 
do not require further adjustment, 


If the fingers on the single standard clutch are ex- 
cessively worn and more than 0.030” out of plane, 
the complete clutch pressure plate assembly must 
be replaced. 


Height 
Fixture 
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2. DOUBLE CLUTCH 


The double clutch used in Ford Tractors is the double 
pressure plate, dry disc type shown in Figure 7. The 
clutch assembly provides a means of connecting or dis- 
connecting engine power to or from the transmission 
and to or from the P.T.O. input shaft. The front clutch 
of the assembly transmits engine power to the transmis- 
sion and the rear clutch transmits power to the P.T.O. 
drive. Pressure plates are located on each side of the 
center drive plate which is secured to the flywheel by 
lock washers and bolts. 

The pressure plates are actuated by depressing the 
clutch pedal the required distances, as illustrated in 
Figure 8. Since the adjusting screws of the transmission 
pressure plate release fingers are set approximately 
three-quarters of an inch higher than the adjusting 
screws in the P.T.O. pressure plate release fingers, the 
transmission clutch is disengaged when the clutch pedal 
is pushed about half way down. This much pedal action 
moves the clutch release bearing against the transmis- 
sion clutch finger adjusting screws which in turn moves 
the transmission pressure plate away from the clutch 
disc. With the pedal in this position, engine power is 
disconnected from the transmission; however, the P.T.O, 
clutch is still engaged and the P.T.O. will continue to 
operate. When the clutch pedal is pushed all the way 
down, the clutch release bearing contacts the P.T.O. 
pressure plate release fingers causing the plate to move 
away from the P.T.O. disc. Engine power is then dis- 
connected from the P.T.O. input shaft. 


When the clutch pedal is in the engaged position, the 


P.T.O. DISC 
CENTER DRIVE PLATE 


SPRING SEAT 
CLUTCH SPRING: 


TRANSMISSION 
PRESSURE PLATE 


RETAINER 


P.T.0. PRESSURE PLATE 


AND COVER 
COTTER PIN 


STRUT PIN 


TRANSMISSION CLUTCH DISC 


Figure 7—Double Clutch—Disassembled 


coil springs in the clutch assembly exert sufficient pres- 
sure against the pressure plates to lock the transmission 
and P.T.O. discs firmly to the center drive plate. This 
causes both discs to turn with the engine flywheel and 
transmit power to' the transmission. and P.T.O. 


A. Removal 


1. Separate the transmission from the engine as 
outlined in “Transmission Removal and Instal- 
lation.” 


2. Scribe alignment marks on the clutch center 
drive plate and engine flywheel so that the 
clutch assembly can be reinstalled in the same 
relative position. 


3. Hold the clutch assembly and remove the six 
clutch to flywheel bolts and lock washers, 


CAUTION: Hold the pressure plate and clutch 
to prevent dropping it after the last bolt is 
removed, 


B. Disassembly 


1. Scribe alignment marks on the transmission pres- 
sure plate, center drive plate and P.T.O. pressure 
plate so that they can be reassembled in the 
same relative position. 


2. Use Valve Spring Compressor 6513-EE to com- 
press clutch pressure plate springs, Figure 11. 
Remove the retainers with a punch and ham- 
mer, then remove the spring seats and springs. 


3. Remove the six bolts that retain the P.T.O, pres- 
sure plate and cover assembly to the center drive 
plate; also the three pins and. cotter pins that 
retain the cover assembly to the transmission 
pressure plate, Then, remove the cover assembly 
from the center drive plate. 


4. Remove, in order, the P.T.O. clutch disc assem- 
bly, the center drive plate and the transmission 
clutch disc assembly from the transmission pres- 
sure plate. 


C. Inspection 


1. Examine the pressure plates and center drive 
plate for score marks and signs of overheating. 
If plates are warped, scored or damaged. they 
should be replaced. Also, check the transmission 
pressure plate spring rods for damage and re- 
place plate if necessary. 
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Figure 8—Power Flow Through Double Clutch 


Discard all of the clutch spring retainers. NOTE: Each service plate assembly is marked 


3. Inspect the clutch pilot bearing. The procedure with a paint mark on the heavy side. To re- 


for inspecting, removing and installing the clutch tain proper clutch balance whenever a new 


pilot bearing is detailed on page 36. plate is installed, position new plate approxi- 
‘; ° 
4, Discard any clutch springs that do not meet the ee 1207 apart, jromemarks onthe other, 
specifications. See Specifications on Page 166. A eaeees 
method for checking springs is outlined on Page 
15; 
5. New facings can be installed on the disc assem- TRANSMISSION Spindle NDA-7502-5 


PRESSURE PLATE 


TRANSMISSION 


blies as outlined in the Single Clutch Section. lured bist 
6. Inspect the release bearing as outlined in “In- 


spection for the Single Clutch.” 


7. Inspect clutch finger adjusting screws. If crowns 
on heads of screws have worn flat and thin, 
install new screws. 


D. Assembly 


The Double Clutch Adjusting Fixture NDA-7502 
has been developed to facilitate proper servicing of 
the double clutch. No attempt should be made to 
assemble or adjust the clutch unless this tool is used. 


1. Install the transmission pressure plate assembly 
on Base Plate NDA-7502-7. Place the transmis- 
sion clutch disc in position over Spindle NDA- 
7502-5. Be sure that the side with the springs ' share: Core 
flush with the disc is installed toward the trans- . 
mission end of the clutch as shown in Figure 9. Figure 9—Assembling Double Clutch on Fixture 
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aR RT E. Double Cluteh Adjustment at Assembly 
entering Pilot 


NDA.7502-2 1, With assembled clutch in fixture, place Gauging 
3 Block NDA-7502-1 over center pilot, with flat 
surface of tool resting on clutch finger adjusting 
screws. Install a flat washer and nut, turn nut 
clockwise and compress clutch fingers until the 
three Spacers NDA-7502-3 can be positioned. 


2. The narrow spacer block marked TOP must be 
placed between the center drive plate and the 
machined surface of the P.T.O. pressure plate. 
The lower spacer block must be placed between 
the machined surface of the transmission plate 
and the center drive plate. The spacers must be 
positioned 120° apart and inserted until the 
blocks touch the clutch discs, as shown in Fig- 


y] ure 12. 
+ 
x le vd 3. Before removing Gauging Block NDA-7502-1, 
SS | Base Plate be sure that the disc centering tool bottoms on 
NDA-7502.7 T-nog the shoulder on the pilot for the transmission 


clutch discs. 


Figure 10—Center Drive Plate and P.T.O. Disc Installed Zz 3 
4. Remove gauging tool and reinstall tool in the 


2. Install the center drive plate, according to the inverted position, as shown in Figure 13. The 
alignment marks at the time of disassembly, 
with the clutch drive dogs meshed in the trans- 
mission pressure plate. 


3. Install the P.T.O. clutch disc with the hub fac- 
ing up, as shown in Figure 10. 


4. Install disc Centering Pilot NDA 7502-2 in the 
P.T.O. disc with taper on pilot facing down. 


5. Install the P.T.O, pressure plate and cover as- 
sembly over the PT.O. disc. 


6. If necessary, lift up the transmission drive plate 
to align the strut pin holes Then install the pins 
and new cotter pins to secure the struts, Install 
the six bolts that retain the P.T.O. pressure plate 
and cover to the center drive plate and tighten 
bolts to 12-15 ft. Ibs. torque. 


ALIGNMENT MARKS 


7. Install all the clutch pressure plate springs, 
spring seats and retainers, using the Valve Spring 
Compressor 6513-EE as shown in Figure 11, 


IMPORTANT: Never install used clutch 
spring retainers as clutch failure may result. 
Install new retainers with the closed end of 
the retainer toward the center of clutch. Pinch 
open ends with small nose pliers. Then re- 


move compressor tool. Figure 11—Removing or Installing Pressure Plate Springs 


T-1n0 
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Gauging Block 
NDA-7502-1 


PLACE SPACERS _ 
NDA.7502-3 UNDER SHOULDER | 
©} AGAINST CLUTCH DISC 120° APART pe 


Figure 12—Adjusting Block Installed in Fixture 


high machined side of the tool is used to check 
the adjustment of the P.T.O. finger adjusting 
screws, The low machined side is used to check 
the adjustment of the transmission plate drive 
finger adjusting screws. 


5. Make sure the shoulder on the gauging tool is 
held firmly against the disc centering tool. Then 
turn the adjusting screws until they just contact 
the appropriate machined surface of the tool. 
Adjust the three lower fingers one at a time and 
then adjust the three top fingers to provide a 


Spacers NDA-7502-3 
120 DEGREES APART 


Gauging Block 
NDA-7502-1 


Figure 13—Adjusting Clutch Fingers 


0.005” clearance between the machined surfaces 
and the heads of the adjusting screws. 


6. After completing the adjustment, perform step 
one in this procedure and remove the three 
screws. 


Fr. Installation 


Position completely assembled clutch on flywheel 
according to the alignment marks, Figure 14. Install 
the clutch plate and pressure plate assembly to fly- 
wheel with six retaining bolts. Tighten the bolts to 
12-16 ft. Ibs. torque. 


NOTE: Whenever the current 9” double clutch as- 
sembly 311435 replaces the former double clutch 
assembly NDA 7502-B, there is a possibility that an 
interference may be encountered that will prevent 
proper functioning of the clutch. This interference 
is due to a thicker clutch pressure plate contacting 
the radius in the base of the counterbore of the 
flywheel. 


When this interference is encountered, the pres- 
sure plate can be modified by grinding a 1/8” to 
3/16" x 45° uniform chamfer on the forward 
edge (flywheel side) of the pressure plate. This 
can be done by using a portable type grinder. How- 
ever, caution must be taken not to damage the 
drive blocks and to be sure that the metal grind- 
ings are removed from the clutch assembly. 


CLUTCH TO FLYWHEEL 


*| ALIGNMENT MARKS 
oe \ 


CLUTCH PLATE 
G ALIGNMENT MARKS 


Figure 14—Double Clutch Installed 
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3. CLUTCH RELEASE SHAFT BUSHINGS 


When the transmission has been removed from the 
tractor, the clutch release shaft bushings can be serv- 
iced as follows: 


A. Removal 


1, Disconnect the clutch release bearing retainer 
spring(s) and remove the bearing and hub as- 
sembly. 


2. Remove the pin that retains the clutch release 
fork to the clutch release shaft and withdraw 
shaft and release shaft fork from transmission 
case. 


3. Using Driver 807A or Driver 809 for the four 
speed and five speed transmission respectively, 
with Handle 814 from Bushing Driver Set 818, 
drive the bushings out of transmission case. 


B. Installation 


1. Position a new bushing with chamfered end 
started in bore in transmission case. Then, using 
Driver 807 and 809 for the four and five speed 
transmission respectively, with Handle 814, drive 
bushing into bore until end of bushing is flush 
with counterbore. Install the other bushing in 
the same manner. 


2. Install clutch release fork and clutch shaft in 
transmission case, Be sure that shaft moves with- 
out binding. Align bore in shoulder of release 
fork with bore in shaft and install a new retain- 
ing pin. 


3. Install the clutch release bearing and hub assem- 
bly. Position the release fork on hub and install 
the clutch release bearing spring(s). 


4, CLUTCH PEDAL BUSHING 


Clutch pedal bushings can be serviced as follows: 


A. Removal 


1. Place clutch pedal in a vise to facilitate bushing 
removal. 


2. If pedal is from a tractor with a five speed trans- 
mission or with a four speed transmission on a 
1958 or later unit, use Driver 807, On earlier 


four speed units use Driver 809. Using driver 
Handle 814, remove bushing from pedal. 


B. Installation 


1. Position a new bushing with chamfered end 
started in bore in pedal. Using the appropriate 
driver and handle, install bushing so that end of 
bushing is flush with linkage side of pedal. 


5. CLUTCH PEDAL ADJUSTMENT 


To obtain proper clutch operation and longer clutch 
life, it is important to maintain the recommended clutch 
pedal height and pedal free travel adjustments. Pedal 
free travel is defined as the distance that the clutch 
pedal can be depressed before resistance is met. 

Pedal height adjustment is made by turning the ad- 
justing clevis on the clutch release rod to lengthen or 
shorten the rod. Lengthening the clutch rod will de- 
crease pedal height. Shortening the rod will increase the 
height. 


The pedal free travel adjustment is made by loosen- 
ing the lock nut on the pedal free travel adjusting screw 
that is located in the clutch release shaft arm. Turning 
the adjusting screw “IN” will increase free travel. Turn- 
ing the adjusting screw “OUT” will decrease free travel. 
When the proper travel is established, be sure to tighten 
the lock nut securely. 

The chart below provides the proper adjustment ac- 
cording to the type of transmission and clutch, 
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Four Speed* Single 


Four Speed** Single 7” 


san aes 
PEDAL FREE TRAVEL 


Four Speed Single In line with ADJUSTMENT __ 


(offset) Brake Pedal 


Five Speed Single 7” 


Five Speed Double 


i ‘ E T1112! 
*Prior Tractor Serial #14257 PEDAL HEIGHT ADJUSTMENT!” (T1112! 


“After Tractor Serial #14256 Figure 15—Measuring Clutch Pedal Free Travel 


6. TROUBLE SHOOTING 


Before removing the clutch disc or pressure plate B. Noisy When Free Travel is Eliminated 
assemblies from the tractor, attempt to isolate the 


i 1. With the engine running, depress the clutch 
trouble by following the symptoms listed below: 


pedal enough to eliminate free travel. If noise is 
noted, it is probably due to a defective release 


A. Noisy With Engine Not Operating bearing. 
1. If the noise occurs when the clutch pedal is actu- 2. Replace the release bearing and make the neces- 
ated and the engine is not operating, the noise is sary repairs to the pressure plate. 


in the linkage or pressure plate. 


C. Clutch Slips 
1, Check the clutch pedal and adjust as necessary. 


2. Check and repair the linkage as necessary, If 
this does not correct the trouble, remove the 


pressure plate and repair or replace it as re- 2. If this does not correct the trouble, remove the 
quired. clutch assembly and make the necessary repairs. 


7. SPECIFICATIONS 


Clutch Disc 


NAAT ee 


Double Clutch 


- Sprin, Free Pedal Free | Transmission 
Not 10345 ; : 
von [gts oer | a] 
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Single Clutch Assembly* 


Part No. Dise Size (Inches) 
10 


Type of Transmission Pedal Free Travel (Inches) 


a 


*Sold as a complete assembly only. 


8. SPECIAL TOOLS 


The following tools, except the clutch aligning arbor, 
are required to disassemble, assemble and adjust the 
double clutch. If a clutch aligning arbor is not available, 
an old transmission input shaft may be used as an 
aligning arbor. 


Tool No. Description 

NDA-7502........+- Double Clutch Adjusting Fixture 
GS513-EE. 2.0... cc cece ceee Valve Spring Compressor 
L: ) ae On ree Clutch Aligning Arbor 


Part TWO 


CLUTCH, TRANSMISSIONS, REAR AXLE 
AND POWER TAKE-OFF 
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1. REMOVAL AND INSTALLATION 


The procedures in this section apply to the five differ- 
ent type transmissions used in Ford Tractors. When 
removing a transmission from the tractor, make certain 
that the engine and the center housing are well sup- 
ported. Also, make certain that the rope sling or chain is 
attached securely to the transmission and is capable of 
supporting the weight of the transmission, before at- 
tempting to lift it from the tractor. 


A. Removal 


1. Drain the oil from the transmission and from the 
center housing. 


2. Remove the bolts that attach the manifold to the 
tractor hydraulic pump and to the engine and 
plate. Remove the manifold. 


3. Remove the P.T.O. shift lever and plate assem- 
bly from the left side of the center housing (all 
except Select-O-Speed models). 


4. Disconnect the starting motor cable at the start- 
ing motor. Remove the three bolts and lock 
washers that attach the starting motor to the 
engine rear end plate and remove the motor. 
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6. 


10. 


11. 


Disconnect the proof meter cable from the hy- 
draulic pump. 

Disconnect the starter wire at the starter button 
(all models except Select-O-Speed ). 


Remove the brackets that attach the tail pipe to 
the transmission case and center housing (mod- 
els equipped with horizontal exhaust only). 


Disconnect the taillamp and implement lamp 
receptacle wiring harness from the lead connec- 
tion. Remove the harness from all attaching 
clips. 

Remove the bolts that attach the throttle con- 
trol arm brackets or accelerator control support 
to the transmission. Disconnect the throttle rod 
from the accelerator control lever on the indus- 
trial tractor only. Disconnect the throttle control 
rod from the bellcrank on all other tractors. 


Place a floor jack under the transmission so that 
it can roll rearward. Raise the jack high enough 
to support the transmission. 

Remove the right and left step plates from the 
tractor. 


12. 


13. 


Section 1—Removal and Installation 


Disconnect the clutch linkage from the pedal if 
not equipped with a Select-O-Speed Transmis- 
sion, 

Disconnect the selector control cable and P.T.O. 
control cable at the transmission, Disconnect the 
safety switch and the oil warning light wires 
(Select-O-Speed models only). 


Industrial Tractor: Remove the bolts that attach each 
side brace to the transmission and side rails. Remove 
the braces. Place a jackstand under each side rail just 
ahead of the fenders. Remove both fenders from the 
tractor. 

General Purpose Tractor: Drive wedges between the 
axle and front support, as shown in Figure 1, to prevent 
the tractor from tipping. Disconnect the radius rods 
from the transmission. 


14. 


15. 


16. 


17. 


Disconnect the drag link from each steering Pit- 
man arm on all tractors except industrial models. 
Remove the four bolts that attach the steering 
housing to the transmission case. 

IMPORTANT: Place a thin board over the 
top of the battery to prevent the battery termi- 
nals from contacting the fuel tank. 

Position a sling under the steering Pitman arms 
and raise the steering housing approximately 
114” from the transmission case. Install a jack- 
stand under the oil pan. 

NOTE: On tractors without Pitman arms, lift 
the steering housing with a rope sling attached 
to the steering wheel hub or with a small chain 
and bracket secured under the steering wheel 
nul, 

Cradle the front “Row Crop” models and install 
jackstands under the side rails to prevent it from 
tipping. 

Remove the transmission to engine rear end 
plate mounting bolts and separate the engine 
from the transmission. If it is necessary to use 


WOOD 
WEDGES | 


T-1306 


Sores wisietiete Labksest 


Figure 1—Wedges Installed 


a> T-1301 


Figure 2—Transmission Mounted on Engine Stand 


18, 


19, 


pry bars, be careful not to damage the mating 
surfaces. 

Position a hoist over the transmission. Bolt a 
short piece of chain to the transmission’s 2 rear 
steering housing mounting holes. Hoist the weight 
off the floor jack supporting the transmission. 
Reposition the floor jack under the hydraulic 
reservoir part of the center housing. 

Remove the transmission-to-center-housing at- 
taching bolts and nuts, and separate the trans- 
mission from the center housing. Discard the 
gasket and hydraulic line “O” rings. Mount the 
transmission on a support stand or bench, Fig- 
ure 2. 


B. Installation 


1. 


Install a new transmission-to-center-housing gas- 
ket and new “O” rings. Support the gasket in 
position on two top attaching bolts and join the 
transmission and center housing. Install the bolts 
and nuts. Torque the nuts to 40-50 ft. Ibs; the 
bolts to 60-70 ft. Ibs. 

Position a floor jack under the transmission and 
remove the hoist attachment. 

Install the P.T.O. shifter plate and lever. 

Align the front end of the transmission with the 
engine. Move the transmission into place, mak- 
ing sure the input shaft splines engage the clutch 
splines. Torque the 54” attaching bolts to 135- 
150 ft. Ibs, and the 4,” bolts to 60-70 ft. Ibs. 
NOTE: It may be necessary to turn the fly- 
wheel with a screwdriver to align the clutch 
splines with the splines on the input shaft. 
Remove the engine and transmission supports. 
Remove the front cradle on “Row Crop” tractors. 


Industrial Models: Install the two side rail braces, 
but do not tighten the bolts. Install the fenders and 
then tighten all side rail brace attaching bolts. 
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6. 


10. 


11. 


Position the right and left step plates (also 
radius rods if so equipped) and secure with the 
nuts removed during disassembly. Connect the 
drag link to each Pitman steering arm (all mod- 
els except the industrial tractor). 


Position a new steering housing gasket on the 
transmission on all gasoline and LP-Gas models, 
making sure the choke rod bracket is in place. 
Remove the lifting apparatus. 


Connect the clutch pedal rod to the clutch pedal 
on all models except Select-O-Speed. 


Bolt the starter to the transmission and connect 
the cable. 


Attach the tail pipe to the brackets on the center 


* housing and transmission case if equipped with 


a horizontal exhaust. 


Attach the starter wire to the starter button on 
all models except Select-O-Speed. 


Select-O-Speed Models: Connect the selector cable 
and the P.T.O, cable to the transmission. Connect the 
safety switch and oil warning light wires. 


12. 


13. 
14. 


15. 


16. 


Insert the taillight wiring harness in the clips on 
the transmission and center housing. Connect it 
to the rear outlet and taillamp. 


Connect the Proof-Meter to the hydraulic pump. 


Use new “O” rings and attach the manifold to 
the transmission and the tractor hydraulic pump. 


Secure the throttle control arm bracket or accel- 
erator control support to the transmission. Con- 
nect the throttle control rod to the bellcrank 
(except industrial tractors). Connect the throttle 
rod to the accelerator control lever ort industrial 
tractors only. 


Make sure the drain plug is tightened in the cen- 
ter housing and in the transmission. Fill the cen- 
ter housing and the transmission to the proper 
level with the specified lubricant. 


2. CLEANING AND INSPECTION—ALL EXCEPT SELECT-O-SPEED 
A. Cleaning 


1. After the transmission sub-assemblies have been 


3. 


disassembled, clean all old lubricant and dirt 
from the parts with a suitable cleaning solvent. 


To clean the bearings, rotate the bearings in 
cleaning solvent until all of the old lubricant has 
been removed, Dry the bearings with compressed 
air, being careful not to spin them. Slowly turn 
the bearings by hand while directing the air at 
right angles, to prevent them from spinning. 
After inspecting the bearings as outlined in sub- 
paragraph B, lubricate the bearings thoroughly, 
then wrap each bearing in a clean, lint-free cloth 
until ready for use. 


B. Inspection 


1. 


Inspect the transmission case for cracks, worn 


bearing bores, damaged threads, or other dam- 
age. Replace the case if any of these conditions 
are evident. 


Replace all gears, couplings and connectors that 
are worn, chipped, broken, or damaged. Small 
nicks or burrs should be removed with a fine 
stone. 


Inspect all bearings for wear, scores, discolora- 
tion from overheating or for missing rollers. 
Check bearing races for wear, cracks, or scores. 
Check bearings for worn or bent retainers. Re- 
place all defective bearings and races. 


Inspect all shift lever forks, rails, and shift gates 
for wear and damage. Replace all defective parts 
as required. 


Replace all oil seals and gaskets at time of over- 
haul. 


3. FOUR SPEED TRANSMISSION 


A. Disassembly 


1 


2. 


Remove the nine bolts that attach the cover 
assembly to the transmission case and lift the 
cover off the case. 


Remove the shift fork rail spring and detent ball 
that are retained in place by the cover. 


3. 


4, 


Disconnect the clutch release bearing springs 
and remove the bearing and hub assembly, Fig- 
ure 3. 


Remove the four bolts and lock washers that 
attach the main drive gear, Figure 4, and bearing 
retainer assembly to the transmission case, Re- 
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Figure 3—Removing Clutch Release Bearing 


move the drive gear and retainer assembly as 
a unit. 

Loosen the lock nut on the lock screw in the Ist 
and 3rd gear shifter fork, Figure 5. Back off the 
screw and slide the shifter rail out of the trans- 
mission case. Remove the shifter fork from its 
Position in the mainshaft connector coupling. 

. Remove the shifter plate pivots and gaskets from 
each side of the housing and lift the plates out of 
the case. : 

. Remove the four bolts and lock washers holding 
the mainshaft rear bearing retainer, Figure 4, to 
the case and remove the retainer. Keep the shim 
pack together to facilitate assembly. 

. Lift the mainshaft gear cluster out of the trans- 
mission. It may be necessary to push the reverse 
gear shifter fork and 2nd and 4th gear shifter 
fork, Figure 5, toward the front of the case to 
provide clearance for removing the mainshaft. 

. Remove the shifter rail spring seat, gasket, spring 
and detent ball from the right side of the trans- 
mission case. Loosen the lock nut on the lock 
screw in the 2nd and 4th gear shifter fork and 
back off the screws. Remove the shifter rail cap 
plug from the rear of the transmission case and 


10. 


11. 


12. 


13. 


14. 


15. 


16. 
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pull the shifter rail out of the case. Remove the 
shifter fork from its position in the countershaft 
connector coupling. 

Remove the four bolts and lock washers that 
hold the countershaft front bearing retainer, Fig- 
ure 4, to the transmission case. 

Remove the four bolts and lock washers that 
attach the P.T.O. support and shifter assembly 
to the rear of the transmission case. Remove the 
assembly and keep the shim pack together to 
permit proper assembly. 

Slide the countershaft assembly, Figure 4, to the 
rear and lift it out of the case. 

Remove the shifter rail spring seat gasket, spring 
and detent ball from the left side of the trans- 
mission case. 

Loosen the lock nut on the lock screw in the 
reverse gear shift fork, Figure 5, and back off the 
lock screw. Remove the shifter rail cap plug 
from the rear of the transmission case and pull 
the reverse gear shift rail out of the housing. 
Remove the shifter fork from its position on the 
reverse idler driven gear. 

Pull the reverse idler shaft from its bore in the 
case and lift the gears and thrust washers out of 
the transmission, 

Remove the:snap ring and “O” ring from the re- 
verse idler shaft, Figure 4. 


B. Repair of Sub-Assemblies 


Gearshift and Cover: The following procedure covers 
the disassembly and assembly of the gearshift and 
cover: 


1. 


Remove the starter button and gasket from the 
cover by removing the nut, lock washer and 
starter button support, Figure 5. 

Using Shift Lever Spring Compressor 7227, as 
shown in Figure 6, compress the gearshift lever 
spring and remove the spring seat. 

Loosen the shift lever dust seal from the cover 
and remove the shift lever from the cover, Fig- 
ure 5. 

Insert the shift lever in the cover and reposition 
the dust seal. 

Instali the gear shift lever spring and spring 
seat, Figure 6. Move the lever to check for 
proper seat position. A clicking noise will indi- 
cate that the spring seat is improperly positioned. 
Install the starter button and new gasket, starter 
button support, lock washer and nut. Tighten 
the nut and bend the tang on the lock washer to 
secure the nut. 


Main Drive Gear: The following procedure covers 
the disassembly and assembly of the main drive gear: 
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LEVER ASS'Y. 
DUST SEAL 


STARTER BUTTON 


OIL FILLER CAP PLUG 
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Figure 5—Gearshift Cover—Disassembled 
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Shift Lever 
Spring 
Compressor 7227 


Figure 6—Removing Shift Lever Spring 


1. Slip the main drive gear out of the bearing re- 
tainer. 


2. Remove the main drive gear bearing with the 
tools illustrated in Figure 7. Remove the bearing 
cup from the retainer with Bearing Cup Pulling 
Attachment 943 and Slide Hammer 943-S. Re- 
move the oil seal using Puller 956 and Slide 
Hammer. 


Puller 938 


Extension 930-8 


T-1308 


Figure 7—Removing Main Drive Gear Bearing 


3. Place a sleeve approximately two inches long 
and with an LD. that will contact the inner race 
of the bearing on two arbor press split plates. 
Place the bearing in position on the gear and 
insert the splined end of gear through the sleeve 
until the inner race of bearing rests on top of 
the sleeve. Place a suitable driver on the face of 
the gear, then press the gear into the bearing 
until the bearing bottoms on the gear. 

4. With Driver 630-9, install a new oil seal in the 
retainer with the lip of seal facing toward the 
rear, Coat the sealing surface of the seal with 
Lubriplate or equivalent. With Driver 630-15, 
press the bearing cup into the retainer. 

5. Coat the splines of main drive gear with engine 
oil and slide the gear assembly into the bearing 
retainer. Rotate the gear during assembly to 
prevent damage to the oil seal. 

Mainshaft: The following procedure covers the dis- 
assembly and assembly of the mainshaft and main- 
shaft rear bearing retainer. 

1. With Bearing Cup Pulling Attachment 943 and 
Slide Hammer 943-S, remove the rear bearing 
cup and oil seal from the retainer, Figure 4. 

2. Remove the 4th gear, thrust washer and front 
bearing, with Gear Puller 1002 as shown in “A”, 
Figure 8. 

3. Slide the 2nd gear off the shaft. 

4. Remove the 1st gear, thrust washer, rear bearing 
and oil seal sleeve with Gear Puller 1003, as 
shown in “B”, Figure 8. 

5. Slide the mainshaft connector coupling, the main- 


Geor 
Puller 1002 


T-1305 


Figure 8—Removing Mainshaft Gears and Bearings 
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shaft coupling connector, and 3rd gear off the 
shaft. 

6. Place the 2nd gear, 4th gear and thrust washer 
on the front of the mainshaft. 

7. With an arbor press and installer that fits on the 
inner race of the mainshaft front bearing, press 
the bearing on the mainshaft. 

8. Place the 3rd gear, Ist and 3rd gear connector 
and coupling, Ist gear and thrust washer on the 
rear of the shaft. 

9. In a similar manner as step 8, press the rear 
bearing on the end of shaft. Press the oil seal 
sleeve on the mainshaft, using a suitable hollow 
sleeve. 

Countershaft: The following procedure covers the dis- 
assembly and assembly of the countershaft. 

1. Remove the bearing cup from the front bearing 
retainer, Figure 4, with Bearing Cup Pulling 
Attachment 943 and Slide Hammer 943-S. 

2. With Bearing Pulling Attachment 951 and Puller 
1002, as shown in “A”, Figure 9, pull the coun- 
tershaft rear bearing and oil seal sleeve off the 
countershaft. 

3. With Puller 1003, as shown in “B”, Figure 9, pull 
the countershaft drive gear and front bearing off 
the countershaft, 

4. Slide the countershaft 4th gear, 2nd and 4th 
gear connector and coupling off the countershaft. 
Slide the countershaft, 2nd gear off the shaft. 

5. Press the bearing cup into the front bearing re- 
tainer with Installer 630-15, 


Bearing Puller 951 


| 1-1307 © 


Figure 9—Disassembling Countershaft 
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6. Install in order, on the countershaft, the counter- 
shaft 2nd gear, 2nd and 4th gear connector and 
coupling, countershaft 4th gear and countershaft 
drive gear. 

7. With an arbor press and an installer that fits on 
the inner race of the countershaft front bearing, 
press the bearing on the countershaft. 

8. In a similar manner, press the rear bearing on 
the countershaft. Press the countershaft oil seal 
sleeve on the countershaft, using a suitable hol- 
low sleeve. 


P.T.0. Support: Removal of this assembly from the 
transmission is accomplished #ith the removal of the 
countershaft rear bearing retainer. The following pro- 
cedure covers the disassembly and assembly of the 
P.T.O. support. 

1. Remove the nut and lock washer that retains the 
P.T.O. shifter stop to the shift rail and remove 
the shifter stop from its location in the P.T.O. 
clutch sleeve, Figure 4, 

2. Remove the shift rail, ball, and spring from the 
support housing. 

3. Remove the clutch sleeve from the assembly. 

4. The bearing cup must be removed in order to 
replace the oil seal. The cup and seal can be 
removed with Bearing Cup Pulling Attachment 
943 and Slide Hammer 943-S. 

5. Install a new oil seal and the bearing cup in the 
support housing using the arbor press and Step 
Plates 630-12 and 630-15 respectively. Coat the 
sealing surface of the seal with Lubriplate or 
equivalent. 

6. Place the P.T.O. clutch sleeve in the support 
housing with wide land end of sleeve facing 
toward the bearing cup end of the support. 

7. Install the shift rail detent spring and ball, Fig- 
ure 4. Push the ball down far enough to permit 
insertion of shifter rail part way into the housing. 
Then place the shifter stop in the groove in the 
clutch sleeve and push the shifter rail into the 
shifter stop. Install the lock washer and nut and 
tighten nut securely. 


C,. Assembly 


The four speed transmission can be assembled in 
the transmission case by reversing the sequence of 
disassembly operations. However, before beginning a 
complete buildup, the mainshaft preload must be 
checked. This is accomplished by installing the main- 
shaft in the transmission as detailed in paragraphs 12- 
through 17, at this time. Check mainshaft preload with 
Preload Gauge 4609-A in the same manner as illus- 
trated in Figure 10. Preload should be 20-35 in. Ibs. 
when lower gear forks are in neutral and top gear 
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forks not installed, with the gears and bearings lightly 
oiled. Add or remove shims as required to provide 
proper preload. After establishing the correct preload, 
remove the mainshaft from the transmission case and 
begin the complete build-up. Lubricate all gears with 
transmission lubricant before installing them in the 


case. 


1. 


10. 


Install a new “O” ring and snap ring on the idler 
shaft. 

Position the reverse idler gear, reverse idler 
driven gear and thrust washers in the transmis- 
sion case. Figure 4 shows their relative position 
in the transmission case. The oil grooves in the 
front thrust washer .must face the rear thrust 
washer and the tang on back face of rear washer 
must be located in the groove cast in the trans- 
mission case. 

Start, the reverse idler shaft in the bore in the 
case, Align the washers and gears and slide the 
shaft into place. 

Position the shifter fork over the reverse idler 
driven gear and install the shifter rail in the 
housing and fork. Install the lock screw in the 
shifter fork and secure screw with a lock nut. 
Install the reverse shifter rail cap. 

Install the detent ball, spring, gasket and shifter 
rail spring seat in the left side of the case. 
Position the countershaft and gear cluster assem- 
bly in the transmission case. 

Place the countershaft front bearing retainer and 
gasket in position and install the four bolts and 
lock washers. Tighten the bolts to 25-30 ft. Ibs. 
torque. 

Place the P.T.O. support and shifter assembly in 
Position in the rear of the case. Be sure the cor- 
rect shim pack is located between the support 
assembly and case. Install the four bolts and 
lock washers and tighten to 25-30 ft. Ibs. torque. 
At this time, check the countershaft preload with 
Preload Gauge 4609-A, as shown in Figure 10. 
The preload should be 15-30 in. Ibs. with the 
bearings and gears lightly lubricated. Add or 
remove shims as required to obtain the correct 
preload. 

NOTE: The reverse idler gear assembly should 
be in place (shifter not engaged) when the 
countershaft preload is checked. If mainshaft 
preload is on the low side, countershaft pre- 
load should be on the low side also. 

Place the 2nd and 4th gear shifter fork in posi- 
tion in the coupling and install the shifter rail in 
the case and fork. Install the lock screw in the 
shifter fork and secure the screw with the lock 
nut. Install the shifter rail cap. 


Figure 10—Checking Countershaft Bearing Preload 


il. 


12. 


13. 


14, 


15, 


16. 


17. 


18. 


19. 


Install the detent ball, spring, gasket and shifter 
rail spring seat in the right side of the transmis- 
sion case. 

Position the mainshaft and gear cluster assem- 
bly in the transmission case. 

With a suitable installer, press a new oil seal in 
the rear bearing retainer. Coat the seal contact 
surface with a light film of Lubriplate or equiva- 
lent. With a suitable installer, press the bearing 
cup in the retainer. 

Place the correct shim pack and retainer assem- 
bly in the rear of the transmission case and in- 
stall the four bolts and lock washers. Tighten the 
bolts to 25-30 ft. Ibs, torque. 

Position the main drive gear and retainer assem- 
bly at the front end of the case and install four 
bolts and lock washers. Tighten the bolts to 25- 
30 ft. Ibs. torque. 

Position the shift plates in position in the case 
with the finger of each plate located in the shift- 
er rails, Install the gaskets and shifter plate 
Pivots in the side of the case. 

Position the first and third gear shift fork in the 
mainshaft connector coupling. Slide the first and 
third shifter rail into the case and shifter fork, 
Install the lock screw in the shift fork and secure 
the screw with a lock nut. 

Place thé shifter rail detent ball and spring in 
location in the case. Position a new cover gasket 
on the case. 

Place the cover assembly on the case with the 
gearshift lever properly located in the gear shift 
plates. Install the nine bolts and tighten them 
securely. 
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4, FIVE-SPEED TRANSMISSION 


The following is a complete disassembly of the trans- 1. Remove the shift lever retaining nut and flat 
mission. However, in most cases it is not necessary to washer, then remove the shift lever. Remove the 
disassemble the entire transmission to repair or replace Woodruff key and spring. 
components. 2. Remove the transmission cover assembly and 


gasket, Figure 12. 
NOTE: To replace a defective starter button, 
remove the nut, washer, and lock washer from 
the underneath side of the cover. 

3. Remove the reverse idler gear and housing as- 
sembly from the right side of the transmission 


The double clutch five speed transmission, Figure 11, 
utilizes a separate input shaft to drive the P.T.O. coun- 
tershaft gear. The single clutch transmission does not 
have a separate P.T.O. input shaft. Instead, the trans- 
mission input shaft incorporates a gear which drives the 
P.T.O. countershaft gear. Any difference in procedure 


case, 

between the single and double clutch transmission will 4. Pry the clutch release bearing fork spring to one 
be noted in the text. side to release it from the transmission case. 
Turn the fork forward and remove the clutch 

A.- Disassembly release bearing. 
ts 5. Remove the bolt and lock nut from the fork and 
Reference to right and left side are made facing the withdraw the clutch release shaft to remove the 

rear of the transmission. fork and spring. 
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Figure 11—Five Speed Transmission—Double Clutch 
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Figure 12—Gearshift Cover and Related Parts 


6. Remove the input shaft, oil seal retainer, and Double Clutch Transmission: Remove the retainer, 
gasket, Figure 13, as an assembly. gasket, transmission input shaft, and P.T.O. input 
shaft as an assembly. 
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Figure 13—Gears and Component Parts 


7. Remove the main cluster gear front bearing re- 
tainer and gasket. 

8. Remove the six cluster gear rear bearing retainer 
attaching bolts and lock washers, then remove 
the retainer and shim pack. Keep the shim pack 
intact for reassembly purposes. 

9. Lift the main cluster gear up and forward to 
clear the countershaft second gear, and remove 
the assembly from the case, rear end first. 

10. Remove the six bolts and lock washers that se- 
cure the P.T.O. support, Figure 11, to the rear of 


the transmission and remove the support. Keep 
the shims intact and with the support to facilitate 
assembly. 

11, Remove the three shift rail spring seats and gas- 
kets from the left side of the transmission case 
and remove the springs and plungers, Figure 12. 

12. Remove the top expansion plug from the rear of 
the transmission case behind the shift rail. Drive 
the plug from the case with a punch and ham- 
mer. 

13. Loosen the lock nuts and remove the two set 
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of the transmission case. If this hole does not 
line up with the rod, remove the socket head 
plug from the bottom of the case and move the 
rod out through that opening. 

18. Remove the detent seat, gasket, spring, and 
plunger for the shifter shaft, Figure 12, from the 
left side of the transmission case, then remove 
the shifter shaft. 

19. Working from the rear of the case, remove the 
P.T.O. countershaft from the countershaft as- 
sembly, Figure 13. Remove the four front coun- 
tershaft bearing retainer attaching bolts and lock 
washers, Figure 11. Remove the retainer and 
“O” ring seal from the case. Move the counter- 
shaft as far to the rear as possible and then lift 
it out of the case, front end first. 

20. Remove the P.T.O. countershaft gear from the 
transmission case, Figure 11. 


Puller-943 


B. Repair of Sub-Assemblies 


The following information provides procedures for 
disassembly, and assembly of the transmission com- 
ponents. Where possible, illustrations are used to 
show the special tools that are required. 


INPUT SHAFT 
OIL SEAL RETAINER 


Figure 14—Removing Oil Seal from Retainer 


screws from the 3rd and reverse shifter fork and 
gate on the top shift rail. Remove the rail 
through the expansion plug hole. Remove the 
shifter fork and gate, tag them for identification 
and place them with their rail. 

NOTE: It may be necessary to lift or jiggle the 
countershaft to prevent it from binding on 
the rail. 


14, Remove the transmission output gear, Figure 13, 
and remove the remaining expansion plugs. 

15. Loosen the lock nuts and remove the set screws 
from the shifter fork on the middle rail. Remove 
the middle rail and the 1st and 2nd gear shifter INPUT SHAFT 
fork and gate. Tag the shifter fork and gate for OIL SEAL RETAINER \ 
identification. 


16. Loosen the lock nut and remove the set screw 
from the combination 4th and 5th gear shifter 


fork and gate on the bottom rail, Remove the Step Plate 
bottom rail and shifter fork and tag them for 630-11 
identification. 
17. Remove the interlock and hinge rod, Figure 12, Figure 15—Installing Oil Seal in Input Shaft 


by moving the rod up through the hole in the top Oil Seal Retainer 
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Input Shaft Oil Seal Retainer: 

1, Pull the oil seal with Puller 943 and a slide ham- 
mer as shown in Figure 14. 

2. Coat the wiping surface of a new seal with Lubri- 
plate or equivalent and install it in the input 
shaft seal retainer with Step Plate 630-11 as 
shown in Figure 15. Make certain that the lip of 
the seal faces toward the rear of the retainer. 


Cluster Gear Front Bearing Retainer: 
1, Remove the bearing cup with Puller 956-2 and a 
slide hammer as shown in Figure 16. 
2. Install the bearing cup in the bearing support 
with Step Plate 630-12 or a wood block and 
hammer, Figure 17. 


P.T.O. Input Shaft (Double Clutch Transmission): 
1. Remove the oil seal, needle bearing, and bushing 


he ere nt 


Puller-956-2 


CLUSTER GEAR FRONT 
BEARING RETAINER 


Figure 16—Removing Bearing Cup from Cluster 
Gear Front Bearing Retainer 


CLUSTER GEAR 
FRONT BEARING 
RETAINER 


Figure 17—Installing Bearing Cup in Cluster 
Gear Front Bearing Retainer 


with Puller 956-2 and a slide hammer as shown 
in Figure 18. 

Pack wheel bearing grease in the shaft area be- 
hind the needle bearing. Press the stamped end 
of the bearing to a 0.76” depth from the front 
end of the shaft and pack grease in front of the 
bearing. 


3. Coat the wiping surface of a new oil seal with 


4. 


Lubriplate or equivalent and press it in the shaft, 
using Step Plate 630-4. See Figure 19. 

Drive a new bushing in the retainer using Bush- 
ing Driver Set 818. Ream the bushing so there is 
0.003” to 0.005” clearance for the shaft. 


Main Cluster Gear: 
1. Remove the front and rear bearings with Pullers 


951 and 1002 as shown in Figure 20. 


2. Press the rear bearing onto the main cluster gear 
with Step Plate 630-7 as shown in Figure 21. 
Install the front bearing in the same manner 
with a 144” LD. sleeve. 

Output Gear: 
1. Use the access holes behind the inner bearing 


2. 


race in the transmission output gear and drive 
the bearing off the gear with a hammer and 
punch. 

Press a new bearing onto the rear side of the 
transmission output gear using a 21” LD. sleeve. 
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P.T.O. INPUT SHAFT, 
(DOUBLE CLUTCH ONLY) 


T-1319 


Figure 18—Removing P.T.O. Input Shaft Oil Seal 
and Needle Bearing 


Output Shaft Bearing Retainer: 

1. Remove the roller bearing using a punch and 
hammer, Figure 22. 

2. Drive out the oil seal and bearing cup. 

3. Coat the wiping surface of the new oil seal with 
Lubriplate or equivalent and press the seal into 
the retainer with Step Plate 630-9, Figure 23. 

4. Drive or press the bearing into place with Step 
Plate 630-16. Install the bearing cup with a press 
or hammer and wood block. 

Countershaft Front Bearing Retainer: 

1. Remove the bearing cup from the countershaft 
front bearing retainer with Puller 956 and a 
slide hammer, Remove the bushing with a 
hammer and chisel. 

2. Install a new bushing in the countershaft front 


Step Plate 630-4 


P.T.O. INPUT SHAFT 
(DOUBLE CLUTCH ONLY): 


) 1-1320 

Figure 19—Installing Seal in P.T.O. Input Shaft 
bearing retainer with Bushing Driver Set T-818, 
Figure 24. Ream the bushing so there is a 0.003” 


to 0.005” clearance for the shaft portion of the 
P.T.O. countershaft gear. 


FRONT i 
SUPPORT BEARING 


MAIN GEAR CLUSTER 
Puller 95) 


Figure 20—Removing Main Cluster Gear Bearings 
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Figure 21—Installing Main Cluster Gear Rear Bearing 


3. Install the bearing cup in the retainer with Step 


Plate 630-15 or a wood block and hammer, 
Figure 25. 


Countershaft P.T.0. Gear: 


1. 


2. 


Remove the bearing from the front of the P.T.O. 
countershaft gear with a punch and hammer 
through the holes in the gear, Figure 26. Remove 
the bearing cup with Puller 943 and a slide 
hammer. 

Install the bearing cup in the P.T.O. countershaft 
gear with Step Plate 630-15 or a wood block, 
Figure 27. Install the bearing on the front of the 
gear with a 154” LD. sleeve and press. 


Countershaft: Refer to Figure 28 while working on 
the countershaft. 


1, 


Work from the rear of the countershaft and re- 
move the bearing with Puller 1002, Bearing Pull- 
ing Attachment 951, and Step Plate 630-4. 
Remove the snap ring, retainer, thrust washer, 
and 3rd gear. Remove the sliding coupling, con- 
nector, and the countershaft reverse gear. Re- 


Figure 22—Removing Roller Bearing 


| 17-1324 


| 


Figure 23—Installing Oil Seal in Output Shaft 
Bearing Retainer 
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Figure 26—Removing Bearing from P.T.O. 
Countershaft Gear ‘ 


COUNTERSHAFT 
FRONT BEARING 
RETAINER ® 


move the thrust washer which is keyed to the 
countershaft spline and remove the snap ring, 
4th gear, and sliding coupling, 


2. Work from the front of the countershaft and pull 
the countershaft Ist gear (which removes the 


a maa | - 
Figure 24—Installing Bushing in Countershaft 
Front Bearing Retainer 


cy 


Figure 25—Installing Bearing Cup in Countershaft 
Front Bearing Retainer 


Figure 27—Installing Bearing Cup in P.T.O. 
Countershaft Gear 


P.T.O, COUNTERSHAFT GEAR 


COUNTERSHAFT BEARING 


4. 
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1ST GEAR THRUST WASHER 
1ST GEAR THRUST WASHER SLIDING 


COUPLING 
BEARING 


BEARING 
“O" RING 


COUPLING 


SRD GEAR 
THRUST WASHER 


RETAINER 
SNAP RING 


REVERSE 


SLIDING GEAR 
SLIDING 


COUPLING 


RETAINER 


BEARING 
CUP 
BUSHING 


P.T.O. COUNTERSHAFT 


~ DETENT BALL 
§— SPRING 
pi 09) (aa) 
Ww"), 


SHIFTER RAIL 


RETAINER 


COUNTERSHAFT 


P.T.0. SUPPORT 
SHIMS 


Figure 28—Countershaft Disassembled 


bearing and thrust washer) with Puller 1003 and 
Step Plate 630-4. Remove the thrust washer, 
sliding coupling, connector and 2nd gear. Re- 
move the keyed thrust washer and 5th gear. 


Work from the front of the countershaft and 
slide the 5th speed gear on the countershaft 
making certain that the spur teeth face toward 
the rear of the shaft. Install the 2nd gear thrust 
washer with the locking tab on the shaft next to 
the 5th speed gear. Slide the 2nd speed gear 
onto the shaft with the spur teeth facing toward 
the front. Install the connector then the thrust 
washer that seats in the connector. Install a slid- 
ing coupling on the connector. Install the 1st 
speed gear and retaining washer. Carefully install 
the tapered roller bearing on the shaft with Step 
Plate 630-11. 


Work from the rear of the shaft and install a 
sliding coupling on the 5th speed gear. Slip the 
4th speed gear onto the shaft with the spur teeth 
toward the sliding coupling and secure with the 
snap ring, Figure 28. Install the thrust washer 
with the locking tab on the shaft next to the snap 
ting. Slip the reverse gear onto the shaft with the 
spur teeth facing toward the rear, then instal! a 
connector and the sliding coupling (the small 
notches machined in one end of the connector 
crown must be positioned next to the 3rd gear). 


WASHER 


Slip the 3rd speed gear onto the shaft making 
sure that the spur teeth are toward the front. 
Install the 3rd gear thrust washer, retainer, and 
snap ring on the shaft. Install the rear bearing 
with Step Plate 630-11. 


REV. IOLER 
GEAR HOUSING 


“O" RING 


REV. IDLER 
GEAR SHAFT 


IDLER GEAR 
BUSHING 
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! 
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~ 
a SET SCREW 


LOCK NUT 


THRUST 
WASHER 


THRUST 
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Figure 29—-Reverse Idler Gear 
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P.T.0. Support: 

1, Remove the bearing cup from the P.T.O. sup- 
port, Figure 28, with Puller 943 and a slide ham- 
mer. Remove the P.T.O. shifter stop, shifter rail, 
detent bali, and spring. Remove the P.T.O. 
shifter sleeve from the rear of the support. Work 


C. Assembly 


Always use new gaskets and “O” rings when assem- 
bling a transmission. Also make certain that all gears, 
bearings, and moving parts are lubricated with trans- 
mission lubricant. 

1. Position the P.T.O. countershaft front bearing 


from the rear of the support and drive out the 
retainer and oil seal. 


2. Install the retainer in the P.T.O. support with a 
punch and hammer, Coat a new seal with Lubri- 
plate or equivalent and drive it into the front of 
the support with Step Plate 630-9. Make sure 
the lip of the seal faces toward the front of the 
support. Drive the bearing cup into place with 
Step Plate 630-15. 


3. Slide the P.T.O. sleeve into place, Figure 28. 
Place the spring and detent ball in the support. 
Hold the ball down with a screwdriver and slide 
the shifter rail in far enough to cover the detent 
ball. Place the stop in position in the sleeve 
groove, then slide the rail forward into the hole 
in the stop. Secure the rail and stop with a lock 
washer and nut, Figure 28. 


Reverse Idler Gear: 

1, Loosen the lock nut and remove the set screw 
that holds the shaft in the reverse idler gear hous- 
ing, Figure 29. Remove the shaft, the gear, and 
the two washers. Remove the bushing from the 
gear with a hammer and punch. 


2. Install a new bushing in the reverse idler gear 
with Bushing Driver Set 818. Ream the bushing 
so there is 0.003” to 0.005” clearance for the 
shaft. 


3. Position the two thrust washers, thick washers 
next to gear, on the front (short hub) side of 
the idler gear. Hold the gear and washers in 
place in the housing, and install the shaft, Figure 
29. Secure the shaft with a set screw and lock 
nut. 


SEAL RETAINER ©" 


> P.T.O. SHAFT 
r THRUST WASHERS 


retainer and “O” ring seal on the transmission, 
Figure 28, and tighten the bolts to 20-25 ft. Ibs. 
torque. 


2. Position the P.T.O. countershaft gear assembly 


into the front bearing retainer. 


3. Place the assembled countershaft in the trans- 


mission case, rear end first. Move the counter- 
shaft forward to seat the front countershaft bear- 
ing in the P.T.O. countershaft gear bearing cup, 
Figure 28. 

NOTE: Do not insert the P.T.O. countershaft 
through the rear of the transmission and 
countershaft until the countershaft preload is 
established. 

Install the P.T.O. countershaft rear support with 
the original shim pack and torque the bolts to 
25-30 ft. lbs. Rap the support a few times with 
a “soft head” hammer to seat the countershaft 
bearings. 


5. Wrap a piece of cord around the countershaft 


final drive, Figure 11. Attach the other end of 
the cord to Pull Scale 3600-E. Pull the scale and 
at the same time note the reading, The scale 
should read 6-8 pounds pull. If necessary, remove 
shims to increase the preload or add shims to 
decrease the preload. Shims are available in 
0.003”, 0.005”, and 0.012” thicknesses. 
NOTE: If the countershaft has all new bear- 
ings establish a preload of 14-16 pounds pull. 
. Install the shifter shaft, seat, gasket, spring, and 
plunger. Place the interlock in position, flat side 
of the hinge toward the case, and install the 
hinge rod, Figure 12. 


7. Position the shifter fork and gate on the 4th and 


5th gear coupling, then install the bottom rail 


CLUSTER GEAR FRONT BEARING RETAINER 


TRANSMISSION SHAFT: ....... . 
“f - THRUST WASHERS ~ é 


<<: TRANSMISSION INPUT SHAFT 
e : - ee 1-1328 


Figure 30—Input Shafts and Retainer for Double Clutch Transmission 


11. 


12. 


13. 
14, 
15. 


16. 
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through the bottom expansion plug hole. Slide 
the rail through the fork. Turn the set screw all 
the way in and tighten the lock nut. All sliding 
couplings should be in the neutral position; then 
the plunger hole in the rail should line up with 
the plunger seat hole in the side of the case. 
Install the plunger, spring, gasket, and plug for 
the bottom rail. 

Position the shifter fork on the coupling for the 
1st and 2nd gears. Position the middle rail gate 
in the interlock and slide the middle rail through 
the gate and fork. Install the two set screws, 
tighten them securely, and install the lock nuts. 
Install the middle rail shift detent plunger, 
spring, gasket, and seat. 

Remove the P.T.O. support so the countershaft 
assembly will lower slightly. 

Install the transmission output gear, Figure 13. 
Install the shifter fork on the 3rd and reverse 
gear coupling. Slide the top rail through the 
fork and the gate, then position the gate in the 
interlock, Figure 12, and install the set screws 
with locking nuts. Install the shift rail detent 
plunger, spring, gasket, and seat. Be sure the 
plunger enters the middle hole in the rail. 
Install new expansion plugs at the end of each 
shift rail. Install the P.T.O, support (leave the 
countershaft out) and tighten the bolts to 25-30 
ft. Ibs. torque. 

Install the main cluster gear, front end first. 
Install the output shaft bearing retainer. 
Install the main cluster gear front bearing re- 
tainer and gasket. 

Install the transmission input shaft and thrust 
washer. 


Double Clutch Transmission: Install three input shaft 
thrust washers, the P.T.O. input shaft, and two P.T.O. 
shaft thrust washers, Figure 30. Position the two out- 
side input shaft washers so their oil grooves are 
against the middle washer. The middle washer has 
oil grooves on both sides. 


17. 


18, 


19, 


20. 


Install the oil seal retainer and gasket. Tighten 
the nuts to 25-30 ft. Ibs. torque. 

Check to see that all gears move freely and that 
the shifter forks can be moved forward and 
backward with a large screwdriver. 

Install the reverse idler gear housing assembly 
and “O” ring on the right side of the transmis- 
sion case. Tighten the attaching nuts to 40-50 
ft. Ibs, torque. 

Position the forks in neutral and check the main 
cluster gear preload as shown in Figure 31. With 
the cord wrapped around the main cluster gear 
(between gears), establish a pull of 8-10 Ibs. on 
the double clutch transmission. Preload can be 


21, 


22. 


23. 


24. 


25. 
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adjusted by varying the quantity or thickness of 
shims used on the rear bearing retainer. Shims 
are available in 0.003”, 0.005”, and 0.012” thick- 
nesses. 

NOTE: The input shaft in single clutch trans- 
missions turns the P.T.O. gear, which was pre- 
loaded with the countershaft. To obtain an 
equivalent main cluster gear preload on single 
elutch transmissions, the pull scale must read 
10-12 Ibs. 

Install the P.T.O, countershaft and the transmis- 
sion cover assembly. 

Install the Woodruff key and spring at the top 
of the shifter shaft. Install the shift lever, mak- 
ing sure the slot on the shift lever engages the 
Woodruff key. Install the flat washer, lock wash- 
er, and retaining nut and tighten the nut securely. 
Inspect the clutch release shaft bushings, and 
on some model tractors, the brake shaft bush- 
ings. If necessary, remove the bushings and install 
new ones using Bushing Driver Set 818. Ream 
the bushings so there is a 0.003” to 0.005” clear- 
ance on the shaft. 

Install the clutch release shaft, fork, spring, bolt, 
and lock nut. Make sure the offset end of the 
spring is positioned toward the transmission case. 
Install the clutch throwout bearing and hub as- 
sembly. The word “top” is cast in the hub for 
proper positioning. Seat the spring in the bearing 
hub and on the stop in the transmission case. 


Figure 31—Checking the Main Shaft Preload 
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5. SHERMAN STEP-UP AND STEP-DOWN TRANSMISSION 


A. Removal 


B. 


Separate the tractor as outlined on Page 168. 
Disconnect the clutch release bearing springs 
and remove the clutch release bearing and hub 
assembly. 

Remove the four bolts (29), Figure 32, and lock 
washers that secure the clutch shaft support and 
clutch shaft assemblies to the front of the Sher- 
man Transmission, Separate these assemblies 
from the gear case and remove the gasket (25) 
from the support housing. 

Remove the Allen head boit (3) and lock wash- 
er from the Sherman Transmission hand shift 
rod (1) and remove the shift rod from the trans- 
mission. 

Remove the four bolts (49) and lock washers 
that secure the Sherman Transmission to the 
mounting flange. Withdraw the transmission as- 
sembly from the tractor transmission case. 
Remove the four Allen head bolts (32 that 
secure the mounting flange to the tractor trans- 
mission and withdraw the flange (31) and shims 
(30) from the housing. 


Disassembly 


1 


2. 


Remove the magnetic drain plug (48), Figure 
32, from the bottom of the gear case (38) and 
drain the oil from the transmission. 

Remove the four bolts (2) and lock washers that 
secure the shifter cap assembly (14) to the gear 
case and remove the assembly and gasket (20). 
Remove the roller bearing (21) and thrust 
washer (47) from the front of the drive shaft 
(34). 

Remove the snap ring (46), the front shift col- 
lar (45), short spline sleeve (44) and step-up 
gear (43) from the drive shaft. 

Remove the rear shift collar (41) from the long 
spline sleeve (42) and remove the long spline 
sleeve from the drive shaft. Tag the rear shift 
collar for identification to facilitate reassembly. 
Withdraw the drive shaft (34) from the rear of 
the case, then lift the step-down gear (40) from 
the case. 

Remove the step-down gear washer (39) from 
shaft. Using Bearing Pulling Attachment 951 and 
arbor press, as shown in Figure 33, remove the 
tapered bearing (36) and oil slinger (35) from 
the drive shaft. 

Drive the cluster shaft (56), Figure 32, toward 


the rear end of the gear case with a suitable 
driver. 


9. Hold the cluster gear (52) while withdrawing 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


17. 


18. 


19, 


20. 


21. 


22. 


the cluster gear shaft and remove the gear and 
two thrust washers (50 and 55) from the gear 
case. 

Remove the two roller bearings (51 and 54) and 
bearing spacer (53) located in the bore of the 
cluster gear. 

Remove the three socket set screws (28) from 
the pilot diameter of the front support housing 
(27) and remove the clutch shaft assembly from 
the front support. 

Remove the snap ring (24) that secures the ball 
bearing (23) to the clutch shaft (22). 

With Bearing Pulling Attachment 951 and arbor 
press, remove the ball bearing (23) from the 
clutch shaft as shown in Figure 34. 

Remove the main oil seal (26), Figure 32, from 
the support housing (27) with Puller 956-2 and 
a slide hammer. 

Remove the two detent caps (4), detent springs 
(7), and detent balls (8) from the shifter cap 
assembly, 

Remove the lock wire securing the drilled head 
set screws (19) to the shifter fingers (17) and 
then remove the set screw from each finger. 


Remove the Welch plugs (11) from the shifter 
rod bores at the rear end of the shifter cap. The 
rear end is the end opposite the detent balls. 


Drive the shifter rods (13) and Welch plugs 
(11) out the front of shifter cap (14) and re 
move the shifter fingers (17). The shifter fingers 
and shifter rods are indentical and completely 
interchangeable. 

Remove the socket set screw (5) located in the 
side of the shifter cap and remove the interlock 
(9). 

Remove the snap ring (18) from the groove in 
the selector shaft (12). Slide snap ring and se- 
lector fork (15) off the end of the shaft. Remove 
the Woodruff key (10) from selector shaft and 
draw the shaft out of its bore. 

Remove the shifter cap seal (6) from the selec- 
tor shaft bore. 

Place the gear case on the bed of an arbor press, 
with the rear end of the case facing down. Posi- 
tion Step Plate 630-11 on the wide shoulder of 
the tapered bearing cup. Bring the ram of press 
down on the step plate and remove the bearing 
cup (37) from the gear case. 
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Attachment 951 


Figure 33—Removing Tapered Bearing from Drive Gear 


Bearing Pulling 


C. Inspection 
1. Clean all parts with a solvent. 


2. Inspect the clutch shaft ball bearing for rough 


spots, freedom of movement and any signs of 
discoloration or wear. Replace the bearing if 
necessary. 


3. Inspect the drive shaft tapered bearing and bear- 


ing cup for flat spots, freedom of movement and 
any signs of wear. Replace the bearing and cup 
if necessary. 


4, Inspect all drive shaft gears for erratic wear pat- 


terns, damaged teeth, signs of cupping, overheat- 
ing on gear end faces, or scoring on the inside 
diameters. Replace as required. 


5. Inspect the cluster shaft, cluster gear and the 


roller bearing as follows: 

a. Inspect the inside diameter of the cluster gear 
for signs of wear. Check gear teeth for signs of 
damage. Inspect end faces for cupping or signs 
of overheating. 

b. Inspect the roller bearings for flat spots, free- 
dom of movement and other signs of wear. 

c. Inspect the cluster shaft for scoring, pitting and 
wear, 

d.If wear or damage is found in any of the 
above parts, replace the cluster shaft, cluster 
gear and bearings as an assembly. 


6. Install the shifter rods and selector shaft in the 


bores of the shifter cap and check for freedom 


of movement. If the shaft or rods bind, check to 
see if they are bent. If bent, replace. If binding 
occurs due to scoring, clean the rods and shaft 
with crocus cloth to eliminate the bind. 

Inspect the shifter fingers and the selector fork 
for signs of shifter collar contact at points other 
than at finger pads. If the collar has been con- 
tacting the fingers of fork at points other than at 
the fingerpads, replace the shifter finger or shifter 
fork assemblies. 

Inspect the interlock for flat spots or signs of 
scoring. Replace if necessary. 

Replace all gaskets, thrust washers, oil seals and 
Welch plugs. 


D. Assembly 


4 


Place the gear case (38), Figure 32, on the bed 
of an arbor press with the rear end of the case 
facing up. Position the bearing cup (37) in the 
gear case with the wide shoulder of the cup fac- 
ing down. Place Step Plate 630-13 on narrow 
shoulder of cup, bring ram of press down on 
plate and press the cup into the case until it 
bottoms on the seat. 

Install a new seal (6) in the selector shaft bore 
in the shifter cap. Use a step plate or suitable 
installer. Start the selector shaft (12) in its bore 


Bearing Pulling 
Attachment 951 


Figure 34—Removing Clutch Shaft Bearing 
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ESSE 


6. 


and place the selector fork (15) and snap ring 
(18) on the shaft. Insert Woodruff key (10) in 
its groove and slide the fork on the shaft until 
key engages the keyway in the fork. Then posi- 
tion the snap ring in the groove in the shaft. 


Start the shifter rod (13) in the bore farthest 
from the interlock plug location and with the 
two grooves toward the detent end of the shifter 
cap. Position a shifter finger (17) on the rod so 
that the selector fork engages in the recess in the 
shifter finger. Align the tapped hole in the shifter 
finger with the center groove in rod and secure 
the finger to shaft with a drilled head set screw 


(19). 


. Place the interlock (9) in its bore and install the 


interlock set screws (5). 


. Start the other shifter rod in its bore and install 


the shifter finger as in step 3. Secure set screws 
with lock wire. 

Place detent balls (8) in their bores, Place a de- 
tent spring (7) on top of each ball and install 
the detent caps (4). 

Install new Welch plugs (11) in the ends of 
each shifter rod bore. 


. Install a new main oil seal (36) in the support 


housing. 


. Install the ball bearing (23) on the clutch shaft 


(22) with a step plate, an arbor press and hol- 
low sleeve, as shown in Figure 35. Install the 
snap ring (24), Figure 32, in groove in shaft. 


0-11 


Figure 35—Installing Clutch Shaft Bearing 


10, 


11, 


12. 


13. 


14. 


Insert the clutch shaft and bearing assembly in 
the front support (27) and install the three 
socket set screws (28). 


Insert the bearing spacer (53) in the bore of the 
cluster gear (52) and place roller bearings (51 
and 54) at each end of the spacer. 


Start the cluster shaft (56), small end first, into 
its bore at the rear of the case. Place the rear 
thrust washer (50) on the shaft. Position the 
cluster gear (52) in the gear case with the larger 
end gear facing the front of gear case. Insert the 
shaft through the gear cluster and place the front 
thrust washer (55) on the end of the shaft. Then, 
tap the cluster shaft until the pilot seats in the 
bore at the front end of the gear case, 


Place a new oil slinger (35) on the drive shaft 
(34) and install a new tapered bearing (36) on 
the shaft, as shown in Figure 36. Place a new 
step-down gear washer (39) next to the bearing. 
Position the drive shaft assembly in the gear case 
and assemble the parts of the drive shaft in the 
following order: 

a. The step-down gear (40), Figure 32, with hub 

toward the gear end of shaft. 


b. The long spline sleeve (42). 

c. The rear shift collar (41) with engaging teeth 
positioned toward the step-down gear. 

d. The step-up gear (43) with shift collar engag- 
ing teeth toward the gear end of the shaft. 

e. The short spline sleeve (44). 


Figure 36—Installing Tapered Bearing on Drive Shaft 
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15. 


16. 


ALLEN HEAD 
SCREWS 


Wy) MOUNTING! 
| FLANGE 


Figure 37—Mounting Flange installed in Tractor 
Transmission Case 


f. The front shift collar (45) with the engaging 
teeth toward the front of the gear case. 
g. Install the snap ring (46). 


Position a new shifter cap gasket (20) on top of 
the gear case assembly. Place the shifter cap 
assembly on the case, making sure that the shift- 
er fingers engage with the shift collars, Secure 
the cap to the case with four bolts (2) and lock 
washers. 


Install the magnetic drain plug (48) in the gear 
case, 


E. Installation 


1. 


2. 


3. 


Check the tractor transmission case face for 
burrs which might prevent proper seating or 
alignment of the mounting flange. 


Install the mounting flange in the tractor trans- 
mission case, Figure 37, with approximately 
0.050” thickness of shims (30) between the 
mounting flange and the transmission, as shown 
in Figure 32. Shims are available in 0.007” and 
0.012” sizes. The fiat edge of the mounting flange 
is at the top and the flange is secured to the 
tractor transmission with the four Allen head 
bolts (32). 

Position the mounting flange gasket (33) in place 
and secure the Sherman Transmission to the 
mounting flange with four bolts (49) and lock 
washers, 


Figure 38—Checking Shimming with Shim Test Collar 


Test Collar 
10A747 


T-1393 


4. Check the drive shaft of the Sherman Transmis- 


sion for end play by turning the drive shaft by 
hand, If any end play exists, remove one or 
more shims from between the flange and the 
tractor transmission. Repeat this operation until 
end play is eliminated. 


. After end play has been removed, the Sherman 


Transmission should be preloaded by removing 
approximately 0.005” to 0.007” thickness of 
shims. The shaft will then offer snug resistance 
with no bind when turned by hand with a shim 
Test Collar 10A747A as shown in Figure 38. 


. Add two pints of SAE 80 transmission oil to the 


Sherman Transmission. 


. Place a new thrust washer (47) and the roller 


bearing (21) on the front of the drive shaft 
(22). Position a new support gasket (25) on 
the support assembly (27), and install the sup- 
port assembly and clutch shaft to the gear case. 
Be sure the drain slot in the support assembly 
faces down. Secure the support assembly to the 
gear case with four hex head bolts (29) and lock 
washers. 


8. Install the hand shift rod (1) to the selector 


shaft with an Allen head bolt (3) and lock wash- 
er and check the shifting of the transmission. 


. Install the clutch release bearing and springs 


and connect the tractor transmission to the 
tractor, 
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6. 


A. Removal 
1. Separate the tractor as outlined on Page 168. 


2. 


a 


Disconnect the clutch release bearing springs and 
remove the clutch release bearing and hub as- 
sembly. 

Remove the five bolts (39), Figure 39, and lock 
washers that secure the support housing (38) 
and clutch shaft (24) to the front of the Sher- 
man Transmission gear case. Separate these as- 
semblies from the gear case and remove the gas- 
ket (37) from the support housing. 


. With a 545” socket and a %,” hex key approxi- 


mately one inch long, remove the four hex head 
cap screws (49) and washers that retain the 
Sherman Transmission to the mounting flange 
(26). Remove the transmission and gasket (28) 
from the mounting flange (26). 


. Using the same socket and hex key as in step 4, 


remove the four hex head cap screws (27) that 
secure the mounting flange to the tractor trans- 
mission case. Remove the flange and shim(s) 
(25). 

Remove the magnetic drain plug (47) from the 
bottom of the gear case and drain the oil from 
the transmission. 


Disassembly 


Remove the four bolts (1) and lock washers that 
retain the shifter cap assembly to the gear case 
and lift the shifter cap (2) and gasket (12) from 
the case (48). 


. Remove the two snap rings (7) from the selector 


shaft (4) and move the selector forks (6) on 
the shaft to permit removal of the two Woodruff 
keys (5). 

Slide the selector shaft out of the selector cap 
and remove the two selector forks from the cap. 
Remove the two “O” rings (3) from the selector 
shaft. 


. Remove the snap ring (23) that retains the 


clutch shaft assembly in the support assembly. 
Tap the front end of the shaft with a rubber 
mallet to remove the shaft assembly from the 
support housing, 

Remove the clutch shaft snap ring (35) that 
tetains the clutch shaft ball bearing (34) on the 
clutch shaft (24). 

With Bearing Pulling Attachment 951, and arbor 
press, as shown in Figure 40, remove the clutch 
shaft ball bearing from the clutch shaft. 

With Puller 956-2 and a slide hammer, remove 
the main oil seal (36), Figure 39, from the sup- 
port housing (38). 

Working from the rear of the gear case, drive 


10. 


11, 


12. 


13. 


14, 


15. 


16. 


SHERMAN FORWARD AND REVERSE TRANSMISSION 


the shifter rail (11) out of the gear case with a 
brass rod. Lift the shifter finger and sleeve as- 
sembly (10) from its position on the shift collar. 
NOTE: There are two small steel balls (8) 
and a spring (9) located in the shifter rail. Be 
very careful not to lose them while removing 
the shifter rail. 

Remove the clutch shaft roller bearing (22) and 
small thrust washer (21) from the front end of 
the drive gear. 

Remove the snap ring (20) from the front end 
of the drive gear and remove the shift collar 
(18), the spline sleeve (19), the large thrust 
washer (17), the reverse gear (15), the roller 
bearings (14 and 16), and the drive gear spacer 
(13). Withdraw the drive gear (29) assembly 
from the rear end of the gear case. 

With Bearing Pulling Attachment 951 and arbor 
press, remove the tapered bearing (31) from the 
drive gear (29) as shown in Figure 41. 

Remove the oil slinger (30), Figure 39, from the 
drive gear. 

With a brass rod and a hammer and driving 
from inside of the gear case, remove the expan- 
sion plug (33) located in the rear end of the 
case, 

Working through the expansion plug hole with a 
brass rod and hammer, remove the idler shaft 
(40) from the gear case. Lift the idler gear (43) 
and thrust washers (41 and 46) out of the gear 
case. Remove the two roller bearings (42 and 
45) and spacer (44) from the bore in the idler 
gear. 

Working from the front of the gear case with 
brass rod and hammer, remove the cluster shaft 
(50) from the gear case. Lift the cluster gear 
(53) and the thrust washers (51 and 56) out 
of the case. Remove the two roller bearings (52 
and 55) and spacer (54) from the bore in the 
cluster gear. 

Place the gear case (48) on the bed of an arbor 
press, with the rear end of the case facing down. 
Position Step Plate 630-11 on the wide shoulder 
of the tapered bearing cup (32). Bring the ram 
of press down on step plate and remove the bear- 
ing race from the case. 


C. Inspection 
1. Clean all parts with a solvent. 


2. 


Inspect the clutch shaft ball bearing for rough 
spots, freedom of movement and any signs of 
discoloration or wear. Replace the béaring if 
necessary. 


. Inspect the drive shaft tapered bearing and bear- 


ions 
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4. 


10. 


Beoring Pulling 
Attachment 951 


een © 


Figure 40—Removing Clutch Shaft Bearing 


ing race for rough spots, freedom of movement 
and any signs of discoloration or wear. Replace 
the bearing and race if necessary. 

Inspect all drive shaft gears for erratic wear pat- 
terns, damaged teeth, signs of cupping, over-heat- 
ing on gear end faces, or scoring on the inside 
diameters. Replace as required. 

Inspect all roller bearings for flat spots, freedom 
of movement and other signs of wear. Replace 
as required, 

Install the shifter rail in the gear case and check 
for freedom of movement. If shaft binds, check 
to see if it is bent. If the shaft is bent, replace it. 
If binding occurs due to scoring, it may be possi- 
ble to free it up by removing score marks with 
crocus cloth. 

Inspect the selector shaft and selector fork for 
signs of wear. Replace as required. 

Inspect the idler gear and cluster gear as in step 
4. Replace as required. 

Examine the idler shaft and the cluster shaft for 
signs of wear. Replace as required. 

Replace all thrust washers, “O” rings, gaskets and 
the main oil seal. 


D. Assembly 


1. 


Place the gear case (48), Figure 39, on the bed 
of an arbor press with rear end of the case facing 
up. Position the bearing cup (32) in the case 
with the wide shoulder of the cup facing down. 
Place Step Plate 630-13 on narrow shoulder of 


cup, bring the ram of press down on plate and 
press the cup into the case until it bottoms in the 
case. 

Position the spacer (54) and roller bearings (52 
and 55) in the bore of the cluster gear (53). 
Start the cluster gear shaft (50) in its bore in 
the rear end of the gear case. Position the cluster 
gear in the case. Place the thrust washer with 
the larger inside diameter next to the larger gear 
and the other thrust washer next to the smaller 
gear. Align washers with the gear assembly and 
tap the shaft into place. 


3. Position the spacer (44) and roller bearings (42 


and 45) in the bore of the idler gear (43). Start 
the idler shaft (40) in its bore in front end of 
the gear case. Position the idler gear in the case 
and in mesh with the cluster gear. Place the 
thrust washer with the larger inside diameter 
next to the face of the gear and the other washer 
next to the hub on the gear. Align the washers 
with the gear assembly and tap the shaft into 
place. Install the expansion plug (33) in its bore 
in the rear end of the case. 


4. Place a new oil slinger (30) on the drive gear 


(29). Install the tapered bearing (31) on the 
drive gear, as shown in Figure 42. Be sure to 
press on the inner race of the bearing to avoid 
possible damage to the bearing assembly. 


5. Position the drive gear assembly in the gear case 


with the tapered bearing seated in the bearing 
cup. Place the drive gear spacer (13), Figure 


al ani , 


Bearing Pulling 
Attachment 951 


Figure 41—Removing Tapered Bearing from Drive Gear 
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Figure 42—Installing Tapered Bearing on Drive Gear 


9. 


10. 


39, on the drive gear with the flat surface toward 
the bearing. Install in order, the two reverse gear 
roller bearings (14 and 16), the reverse gear 
(15) with the hub facing the spacer, the large 
thrust washer (17), the spline sleeve (19) and 
the shift collar (18). Be sure the groove for the 
shift collar is facing toward the front of the 
gear case. Install the snap ring (20) that retains 
the spline sleeve to the drive gear. 


Start the shifter rail (11) in its bore in the gear 
case. Position the shifter finger and sleeve assem- 
bly (10) on the shift collar (18). Install the 
shifter rail spring (9) and steel balls (8) in the 
shifter rail and tap the shifter rail into position in 
the gear case. 

Install new “O” rings (3) on the selector shaft 
(4). 

Start the selector shaft in the bore of the shifter 
cap (2). Place the selector forks (6) on the 
shaft and tap the shaft into place. Place Wood- 
ruff keys (5) in slots in shaft and move the 
selector forks into position on the shaft. Install 
the snap rings (7) in their grooves in the shaft. 
Position the shifter cap gasket (12) and the 
shifter cap assembly on the gear case with the 
selector forks engaged in the ears of the shifter 
finger and sleeve assembly (10). Install the four 
bolts (1) and lock washers that secure the cap 
to the gear case and tighten the bolts securely. 
Install a new main oil seal (36) in the support 
housing (38). 


11. 


12. 


13. 


Step Plate 630-11 


Figure 43—Installing Clutch Shaft Bearing 


Install the clutch shaft ball bearing (34) on the 
clutch shaft (24) using a press and a sleeve, as 
shown in Figure 43. Install the snap ring (35), 
Figure 39, in the groove in the shaft. 

Install the clutch shaft and bearing assembly in 
the support housing. Install the large snap ring 
(23) in its groove in the support. 

Install the magnetic drain plug (47) in the gear 
case. 


E. Installation 


ia 


2. 


Check the tractor transmission case face for 
burrs which might prevent proper seating or 
alignment of the mounting flange. 

Install the mounting flange (26) in the tractor 
transmission with approximately 0.050” thick- 
ness of shims between the flange and the main 
transmission case, as shown in Figure 44, The flat 
edge of the mounting flange must be at the top. 
Install the four Allen head cap screws (27), 
Figure 39, to secure the flange to the case. Posi- 
tion a new mounting flange gasket (28) on the 
gear case and install the transmission. 


3, Add or remove shims as required to obtain the 


following adjustment: 

From the point where end play has just been 
removed; the transmission should be preload- 
ed by removing 0.005” to 0.007” thickness of 
shims, The shaft will then offer snug resist- 
ance to hand rotation with no bind when using 
Shim Test Collar 10A747A as shown in Fig- 
ure 45. 
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4, Add two pints of SAE 80 transmission oil to the 
Sherman Transmission. Place the clutch shaft 
roller bearing (22) in the bore in the gear end 
of the clutch shaft. Place the thrust washer (21) 
next to the roller bearing. Position a new sup- 
port gasket (37) on the support housing and 
install the housing and clutch shaft as an assem- 


©) ALLEN HEAD 
SCREWS 


\ 


MOUNTING 
} 5 FLANGE 


Figure 44—Mounting Flange Installed in Tractor 
Transmission Case 


bly on the front end of the transmission. Secure 
the housing to the gear case with five bolts (39) 
and lock washers. 


5. Install the clutch release bearing and hub assem- 
bly and the clutch release bearing springs, 


6. Connect the tractor transmission to the tractor, 


ad 


asd Tes! Collar 
10A7 47 


Figure 45—Checking Shimming with Test Collar 


7. DESCRIPTION AND OPERATION—SELECT-O-SPEED TRANSMISSION 


The Select-O-Speed Transmission is available in three 
models. The basic transmission remains unchanged for 
all tractors, and model designations refer only to the 
following power take-off options: 


1. Model 11—No P.T.O. 


2. Model 71—Single speed independent engine driv- 
en P.T.O. 


3. Model 81—Two speed independent engine driven 
P.T.O., and proportional ground speed 
P.T.O. 


The Ford Select-O-Speed Transmission provides for 
ease of control and high efficiency in the utilization of 
engine power and engine fuel. It is a manually selected, 
hydraulically controlled system, which transmits power 
from the engine through four planetary gear sets, pro- 
viding the ten forward speed ratios and two reverse 


speed ratios to the final drive of the tractor. Two sta- 
tionary positions, a park, and a neutral, are also 
provided. 


A brief description and the principles of operation of 
the major assemblies in the transmission, are discussed 
in this section. All design and operational differences 
between the transmission models are fully explained. 


PLANETARY GEAR TRAIN 


For purposes of identification, the four planetary gear 
systems used in the Ford Select-O-Speed Transmission 
have been labeled, from front to rear, “A”, “B”, “C”, and 
“D”, as shown in Figure 46. The ten forward and two 
reverse speeds are obtained by controlling the move- 
ment of the elements within the planetary gear systems. 

Each of the planetary gear systems is comprised of 
three elements; a sun gear, a carrier with three pinions, 
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Figure 47—Planetary System—Front and Side View 


and a ring gear, as shown in Figure 47. The three pinions 
are mounted within the carrier frame and rotate on 
needie bearings around pinion shafts, which are secured 
to the carrier frame. The sun gear, which is centered 
between the pinions has external teeth, and the ring 
gear, which encompasses the pinions has internal teeth. 
All of the gears in the planetary system are constantly 
in mesh. 


When a planetary system is connected to a source of 
power, all of the components in the system will rotate 
unless an external force is applied to hold an element. 
The sun gear, carrier, and ring gear, can rotate on the 
central axis of the system and the pinions will rotate on 
their own axes at the same time as they are being car- 
tied around the central axis. 


A, Planetary Gear Power Flow 


Depending upon which element of a planetary sys- 
tem is held, power can be applied or taken out at the 
sun gear, carrier, or ring gear. The general flow of 
power through the planetary system will be as 
follows: 


1. Applying power to the sun gear and holding the 
ring gear forces the pinions to rotate on their 
own axes and “walk” around the ring gear, taking 
the carrier with them. The carrier, therefore, be- 
comes the power output member of the system, 


turning in the same direction but at a slower 
speed than the sun gear. This condition produces 
an underdrive ratio. 


2. Applying power to the ring gear and holding the 
sun gear, forces the pinions to rotate on their 
own axes and “walk” around the sun gear taking 
the carrier with them. The carrier, therefore, be- 
comes the power output member of the system, 
turning in the same direction but at a slower 
speed than the ring gear. This condition produces 
an underdrive ratio. 


3. Applying power to the carrier and holding the 
ring gear forces the pinions to rotate on their 
own axes and “walk” around the ring gear. The 
sun gear, therefore, becomes the power output 
member of the system, turning in the same direc- 
tion but at a higher speed than the carrier. This 
condition produces an overdrive ratio. 


4. Applying power to the carrier and holding the 
sun gear, forces the pinions to rotate on their 
own axes and “walk” around the sun gear, The 
ring gear, therefore, becomes the power output 
member of the system, turning in the same direc- 
tion but at a higher speed than the carrier. This 
condition produces an overdrive ratio. 


5. Applying power to the sun gear and holding the 
carrier, forces the pinions to act as idlers, rotat- 
ing in the opposite direction on their own axes. 
This drives the ring gear at a lower speed and 
in the opposite direction from the sun gear, This 
condition produces an underdrive reverse ratio. 


6. Applying power to the ring gear and holding the 
carrier, forces the pinions to act as idlers, rotat- 
ing in the same direction on their own axes. This 
drives the sun gear at a higher speed and in the 
opposite direction from the ring gear. This condi- 
tion produces an overdrive reverse ratio. 


7. Locking any two units of a planetary system to- 
gether results in a direct drive with no change in 
speed or direction of rotation. 


BANDS AND SERVOS 


The Select-O-Speed Transmission is equipped with 
three servo-operated brake bands, shown in Figure 46, 
which are used to hold certain planetary gear elements 
in the transmission and are factors in the determination 
of the power flow through the transmission. These bands 
are made of steel and have metallic or asbestos compo- 
sition linings bonded to the inside surface. For purposes 
of illustration and reference, the bands have been 
labeled 1, 2, and 3, as shown in Figure 46. 
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All three bands are controlled by corresponding hy- 
draulic servos which contain a piston and rod, return 
spring, and spring retainer. 


In operation, the servos control the action of the 
bands on the various planetary gear elements in the 
following manner: 


A. Band No. 1 


Band 1 encircles the drum attached to the plane- 
tary “A” sun gear. One end of the band contacts the 
inner end of the adjusting screw and the opposite end 
engages a strut between the band and the servo piston 
rod. When fluid pressure is directed to the servo, 
force is transmitted through the piston rod and strut 
to tighten the band around the drum. When hydraulic 
pressure is removed from the piston, the servo spring 
releases the band and exhausts the fluid. 


B. Band No. 2 


Band 2 encircles the clutch housing splined to the 
planetary “B” ring gear. One end of the band contacts 
a strut on the inner end of the adjusting screw. The 
other end-of the band engages a strut between the 
band and servo 2 actuating lever. In operation, band 
2 is mechanically applied by spring pressure until 
fluid pressure is directed to servo 2 to hydraulically 
release the band from the clutch housing. When the 
fluid pressure is removed, the spring discharges the 
fluid and applies the band. 


C. Band No. 3 


Band 3 encircles the planetary “C” carrier. One end 
of the band contacts a strut on the inner end of the 
adjusting screw and the opposite end engages the 
strut between the band and servo 3 actuating lever. 
In operation, band 3 is mechanically applied under 
spring pressure until fluid pressure is directed to 
servo 3 to hydraulically release the band from the 
carrier. When fluid pressure is removed, the spring 
discharges the fluid and applies the band. 


The following chart shows band application and the 
other planetary elements affected: 


Planetary Element Involved 
Sun Gear “A” 

Ring Gear “B” and 

Sun Gear “C” 

Carrier “C” 


*Mechanically 


*Mechanically 


*Bands 2 and 3 are hydraulically released. 
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CLUTCHES 
A. Overrunning Clutch 


The “A” planetary system of the Select-O-Speed 
Transmission incorporates an overrunning clutch, 
shown in Figure 46, located between the sun gear and 
the carrier. In operation, the overrunning clutch locks 
these two elements together whenever the sun gear 
attempts to rotate at a faster speed than the carrier. 
It releases whenever the sun gear is stopped, or is 
turned in the opposite direction from the carrier. En- 
gagement of the overrunning clutch is controlled by 
the action of band 1 in the following manner: 


Band 1 Released: With the “A” carrier splined to the 
transmission input shaft and rotating clockwise at 
engine speed, the initial resistance on the ring gear 
directs the power to the sun gear which will attempt 
to rotate faster than the carrier. This causes the over- 
running clutch rollers or sprags to lock the carrier to 
the sun gear, which prevents the pinions from rotating 
on their own axes, and the complete “A” planetary 
system is locked together. Therefore, the ring gear, 
which will also rotate clockwise at engine speed, 
transfers the power to the “B” planetary system in a 
direct drive condition. 


Band 1 Applied: With the “A” carrier splined to the 
transmission input shaft and rotating clockwise at 
engine speed, the sun gear is held stationary by band 
1, The overrunning clutch allows the carrier to freely 
overrun the sun gear. Now, the pinions “walk” around 
the sun gear as they are being carried around the 
central axis, and the ring gear, which is being driven 
faster than the carrier, transfers power to the “B” 
planetary system in an overdrive condition. 

When band 1 is released, the overrunning clutch 
will automatically engage. 


B. Clutch Packs 


In addition to the holding devices used to control 
planetary gear operation, the Select-O-Speed Trans- 
mission incorporates three multiple-disc clutch packs. 
For purposes of illustration and reference, the clutch 
packs have been labeled 1, 2, and 3, as shown in 
Figure 46. These clutches are used to link two ele- 
ments of one planetary system or the elements of 
adjacent planetaries together to obtain the desired 
power flow. The three hydraulically operated clutch 
packs in the transmission are all basically the same 
and are composed of the clutch housing, the clutch 
piston, the piston inner seal, the piston outer seal, a 
return spring and retainer, five steel plates, five bronze 
plates, a pressure plate and retainer snap ring. The 
steel plates have external splines which engage with 
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the clutch housing and the bronze plates have internal 
splines which engage a planetary gear element. 


When fluid pressure is applied to a clutch pack, the 
movement of the piston compresses the return spring 
and plates, and engages the clutch. The piston is re~ 
turned to the released position by the return spring 
after hydraulic pressure has been removed. The steel 
clutch plates contain a slightly dished form to main- 
tain positive separation while the clutch is released. 


The function of each individual clutch assembly is 
listed in the following table. 


Planetary Elements Combined 
Carrier “B”-Ring Gear “B” 


Carrier “B’-Carrier “C” 
Carrier “B”-Sun Gear “D” 


TRANSMISSION POWER FLOWS 


When certain combinations of elements in the plane- 
tary gear train of the Select-O-Speed Transmission are 
held by the bands and others linked together by the 
clutches, the flow of power through the transmission 
provides ten forward speed ratios and two reverse speed 
ratios, All of the basic power flows are illustrated and 
described in this section. 


“A” CARRIER 


“A” RING GEAR B" RING GEAR 
“B” CARRIER 


TRANSMISSION 


MAINSHAFT 
“C" CARRIER 


A. Direct Drive and Overdrive 


The power flow through the “A” planetary system, 
shown in Figure 48, is always the same. The carrier 
is splined to the transmission input shaft and power is 
taken out at the ring gear. The only function of the 
“A” planetary system is to transmit power from the 
engine to the “B” planetary system either at engine 
speed, for a direct drive condition, or at an increased 
speed, providing an overdrive condition. When band 1 
is released, the overrunning clutch locks the sun gear 
to the carrier and the “A” planetary system rotates as 
a unit at engine speed. When band 1 is applied to 
hold the sun gear, the overrunning clutch automati- 
cally releases and the rate of rotation increases as 
power is taken out at the ring gear. 


B. Primary Variable Reduction 


The six basic speed ratios, five forward and one 
reverse, are obtained through the various combina- 
tions of holding or driving elements in the “B” and 
“C” planetary systems only, Therefore, ten forward 
speeds and two reverse speeds are made possible by 
the dual range characteristics of the “A” planetary 
system. 


C. Final Reduction 
The “D” planetary system, shown in Figure 48, is 


“C" RING GEAR 
"D" RING GEAR 


TOF SCARRIER TRANSMISSION 


OUTPUT 


OVERRUNNING 
CLUTCH 


BAND 1 
“A’ SUN GEAR 


“B" SUN GEAR 


CLUTCH 1 
BAND 2 


“C” SUN GEAR 


Fil] SHAFT 
— 


POWER FLOW 
TO REAR WHEELS 


“Dp" SUN GEAR 
CLUTCH 3 


CLUTCH 2 


Figure 48—Select-O-Speed Planetary Gear Train 
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always used to reduce the high speeds developed 
within the transmission to the required operating 
speeds and deliver the flow of power through the out- 
put shaft. The power will always enter the “D” plane- 
tary at the sun gear and go out through the carrier 
which is integral with the output shaft. 


D. Power Flow—Park Position 


To provide the park position, which prevents any 
movement of the tractor, band 2 is applied to hold the 
“B” ring gear and “C” sun gear, and band 3 is also 
applied to hold the “C” carrier, as shown in Figure 49. 
With the “B” sun gear turning clockwise, the pinions 
“walk” around the “B” ring gear causing the “B” car- 
rier, mainshaft, and housing for clutches 2 and 3, to 
rotate. Since neither clutch 2 nor clutch 3 is engaged, 
power is not transmitted to the “D” sun gear. Since 
“C” carrier is being held stationary by band 3 and the 
“C” sun gear is being held by band 2, the “C” plane- 
tary system is locked and will prevent the rear wheels 
from turning. 


E. Power Flow—Reverse Speed Ratios 


The basic reverse speed ratio is obtained by apply- 
ing band 3 to hold the “C” carrier, and linking the 
“B” carrier to “B” ring gear with clutch 1, as shown in 
Figure 50. Rotation of the “B” sun gear causes the 
“B” planetary system to turn clockwise as an assem- 
bly. The “C” sun gear is, therefore, driven clockwise 
resulting in the counterclockwise rotation of the “C” 
ring gear and “D” sun gear. 


POWER FLOW 
FROM “A” PLANETARY 
SYSTEM 


PATH OF REAR 
WHEEL RESISTANCE 


BAND 2 APPLIED 
BAND 3 APPLIED 


Figure 49—Power Flow—Park Position 


Reverse 2, being the overdrive ratio of reverse 1, 
is obtained by the application of band 1. 


F. Power Flow—Neutral 


When the transmission is in neutral, only band 3 is 
applied to hold the “C” carrier, as shown in Figure 51. 
The clockwise rotation of the “B” sun gear causes the 
pinions to “walk” around the “B” ring gear resulting 
in the rotation of the “B” carrier, mainshaft, and the 
housing for clutches 2 and 3. Since neither clutch is 
engaged, power is not transmitted to the “D” sun 
gear. The rear wheels are now free to turn as the “B” 
ring gear can rotate around the pinions. 


G. Power Flow—First and Third Speed Ratios 


The basic ratio is obtained by holding the “C” car- 
rier with band 3 and linking the “B” carrier to the 
“D” sun gear with clutch 3, as shown in Figure 52. 
This combination mechanically links both the “B” 
carrier and the “B” ring gear to the output shaft and 
results in a divided power flow. With the “B” sun gear 
turning clockwise, the “B” pinions will revolve coun- 
terclockwise and initiate the divided power flow to 
the “C” ring gear. On one side of the divided power 
flow, the “B” pinions spend a part of their rotation to 
“walk” clockwise around the inside of the “B” ring 
gear and thereby drive the “B” carrier, mainshaft, 
clutch 3, and “D” sun gear in a clockwise direction. 
On the other side of the divided power flow, the “B” 
Pinions spend a part of their rotation to drive the “B” 
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Figure 50—Power Flow—RI and R2 Speed Ratio 
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Figure 51—Power Flow—Neutral 


ring gear and the “C” sun gear in a counterclockwise 
direction. The “C” sun gear drives the “C” pinions 
which cannot orbit the central axis because band 3 is 
holding their carrier. Therefore, the “C” pinions rotate 
clockwise on their own axes and drive the “C” ring 
gear and the “D” sun gear in the same direction. Thus, 
two distinct drives are established between the “B” 
Pinions and the “C” ring gear. This type of drive per- 
mits a high reduction ratio. Third speed, being the 
overdrive ratio of first, is obtained by the application 
of band 1. 
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Figure 52—Power Flow—First and Third Speed Ratios 
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Figure 53—Power Flow—Second and Fourth 
Speed Ratios 


H. Power Flow—Second and Fourth 

Speed Ratios 

The basic speed ratio is obtained by holding the 
“C” carrier with band 3 and linking the “B” carrier to 
“C” carrier with clutch 2, as shown in Figure 53. With 
both the “C” carrier and the “B” carrier being held, 
neither the “C” pinions nor the “B” pinions can orbit 
the central axis. Clockwise rotation of the “B” sun 
gear causes the “B” pinions to rotate on fixed axes 
driving the “B” ring gear and “C” sun gear in a coun- 
terclockwise direction. The “C” sun gear causes the 
“C” pinions to rotate on fixed axes driving the “C” 
ring gear and “D” sun gear in a clockwise direction. 
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Figure 54—Power Flow—Fifth and Seventh 
Speed Ratios 
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Figure 55—Power Flow—Sixth and Eighth Speed Ratios 


Fourth speed, being the overdrive ratio of second, 
is obtained by the application of band 1. 


I. Power Flow—Fifth and Seventh 
Speed Ratios 

The basic speed ratio is obtained by holding the 
“B” ring gear with band 2 and linking the “B” carrier 
to “D” sun gear with clutch 3, as shown in Figure 54. 
With band 2 holding the “B” ring gear, the clockwise 
rotation of the “B” sun gear causes the pinions to 
“walk” around the ring gear and drive the “B” carrier, 
mainshaft, and “D” sun gear in a clockwise direction. 

Seventh speed, being the overdrive of fifth, is ob- 
tained by the application of band 1. 


J. Power Flow—Sixth and Eighth 
Speed Ratios 

The basic speed ratio is obtained by holding the 
“B” ring gear and “C” sun gear with band 2, and link- 
ing the “B” carrier to “C” carrier with clutch 2, as 
shown in Figure 55. With band 2 holding the “B” ring 
gear, the clockwise rotation of the “B” sun gear causes 
the pinions to “walk” around the ring gear driving the 
“B” carrier, mainshaft, and “C” carrier in a clockwise 
direction. Since the “C” sun gear is also being held, 
the pinions “walk” around the sun gear driving the 
“C” ring gear and “D” sun gear in a clockwise direc- 
tion. 

Eighth speed, being the overdrive of sixth, is ob- 
tained by application of band 1. 


K. Power Flow—Ninth and Tenth 
Speed Ratios 


The basic speed ratio is obtained by linking the 
“B” carrier to “B” ring gear with clutch 1, and linking 
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the “B” carrier to “C” carrier with clutch 2, as shown 
in Figure 56. As the “B” sun gear rotates clockwise, 
the complete “B” planetary system turns as an assem- 
bly driving the mainshaft, “C” sun gear and “C” car- 
Tier at the same speed. This results in the “C” plane- 
tary system rotating as an assembly with the ring 
gear driving the “D” sun gear clockwise at the same 


speed, 


Tenth speed, being the overdrive of ninth, is ob- 
tained by the application of band 1. 


HYDRAULIC CONTROL SYSTEM 


A. Reservoir 


The hydraulic fluid reservoir for.this system is the 
transmission case which has a capacity of 11.5 quarts. 
The fluid pumped from the reservoir passes through a 
40-mesh strainer screen which can easily be removed 
for cleaning or draining the system. 


B. Pump 


The pump, shown in Figure 46, is a roller vane 
type which supplies fluid pressure to the control valve 
through the pressure port in the distributor. The 
pump, driven by the transmission input shaft, oper- 
ates whenever the engine is running and will supply 
a sufficient quantity of fluid to maintain the required 
operating pressure and lubricate the entire transmis- 
sion system. 


C. Distributor 


The distributor is mounted co-axially on the trans- 
mission mainshaft and is secured to the cencer web 
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of the transmission case, as shown in Figure 46. The 
distributor serves the function of channeling all of the 
fluid to and from the control valve assembly. Tubing 
connects the pressure side of the pump to the dis- 
tributor, and the control valve mounts directly on top 
of the distributor, as shown. All of the fluid pressure 
flows from the control valve directly into correspond- 
ing ports in the distributor which, in turn, delivers the 
fluid to clutch pack 1, the mainshaft for operation of 
clutch packs 2 and 3, for pressure lubricacion, and to 
the interlock cover assembly for operation of servos 
2 and 3. Two separate lines extend from the dis- 
tributor to direct fluid pressure to servo 1 and the 
P.T.O. clutch pack. Seals similar to piston rings are 
used on the main shaft to contro! the fluid between 
rotating components in the system. 


D. Control Valye Assembly 


The control valve assembly is mounted directly on 
top of the distributor, as shown in Figure 46, and 
consists of upper and lower body assemblies. It sep- 
arates the hydraulic system in the Select-O-Speed 
Transmission into the following circuits: 


The direct transmission circuit from the pump to the 
two speed valves which actuate servos 2 and 3. 


The indirect transmission circuit containing the trans- 
mission feathering and regulating valves, and the 
spool valves which actuate clutches 1, 2, and 3, and 
band 1, 


The indirect P.T.0. circuit which contains the P.T.O. 
feathering and regulating valves used to control fluid 
pressure on the P.T.O, clutch. 


The indirect lubrication circuit which receives its fluid 
from the system relief valve and contains a plunger 
type relief valve set to maintain 43 psi at the opening 
to the lubrication circuit. Complete lubrication of the 
transmission is accomplished by the bleeding of fluid 
at specific locations along the mainshaft. 


The control valve is actuated by a flexible cable 
coming from the selector assembly which rotates the 
cable wheel and camshaft assembly attached to the 
valve upper body. Six cam followers operate the six 
spool valves in the lower body which control the three 
clutch pistons and three band servos. A safety switch 
mounted on the control valve permits the tractor 
engine to be started only when the selector lever is in 
the (P) park position. This switch is actuated by the 
camshaft assembly. As the selector is moved to (P) 
park the cam closes the switch completing the circuit 
to the tractor starter switch. 

Four adjustable spring-loaded, plunger-type valves 
are incorporated in the valve upper body to contro! 


the system pressure, lube pressure, and regulate or 
sequence oil flow first to the direct circuit. In addi- 
tion, in the valve lower body, feathering valves are 
incorporated to control the oil flow in the transmis- 
sion and P.T.O. indirect circuits. 


System Relief Valve: The necessary operating pres- 
sure required in this system is regulated by a system 
relief valve located in the valve upper body, shown in 
Figure 57, which is set to maintain 180 psi at an en- 
gine speed of 800 rpm. 


Lubrication Pressure Valve: All of the excess hydraulic 
fluid passed over the relief valve is directed to a 
lubrication pressure valve located in the valve upper 
body, shown in Figure 57. Therefore, the lubrication 
pressure valve will not receive any fluid until system 
Pressure exceeds the system relief valve pressure set- 
ting. This will be indicated to the operator by a trans- 
mission lube pressure light located on the instrument 
panel. The lubrication valve is set to maintain 43 psi 
in the lubrication circuit, which is enclosed within the 
mainshaft of the transmission, as shown in Figure 46. 
All of the fluid by-passing this valve is returned di- 
rectly to the sump by the discharge oil tube assembly 
or filter tube, at a point below the oil level in the 
sump to decrease oil foaming. 


Regulating Valves: Two additional regulating valves 
are located in the valve upper body. One is in the 
indirect transmission circuit containing the spool 
valves for servo 1, and clutches 1, 2, and 3. The other 
is in the P.T.O. clutch circuit. These valves are set at 
150 psi, and operate as follows: 


oe | 
“LUBRICATION VALVE 


Figure 57—Contro! Valve Assembly 
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1. 


2. 


As pressure within the system is building up, 
both regulating valves will remain closed and 
allow all of the fluid to be first directed to servos 
2 and/or 3. This will eliminate the possibility of 
creating a temporary locked condition in the 
transmission during the gear ratio changes since 
the combination of bands 2 and 3 both applied is 
used, in Park, This arrangement also allows 
smoother shifting characteristics. 


When the fluid pressure being directed to either 
the transmission circuit consisting of C,, C2, Cs, 
and B, spools, or the P.T.O. circuit is partially 
relieved by the action of either feathering valve, 
pressure in the system will tend to drop below 


FLUID UNDER PRESSURE 


RETURN FLUID 


the regulating valves setting of 150 psi. To main- 
tain sufficient pressure in the direct circuit to 
servos 2 and 3 and the transmission or P.T.O. 
indirect circuit, whichever is not being relieved, 
both regulating valves function as check valves 
to permit the servos and/or clutches in the 
unaffected circuits to operate satisfactorily. 


Transmission Feathering Valve: The transmission 
feathering valve is used to maneuver the tractor very 
slowly or slightly, as required, when hitching or un- 
hitching implements, and as a means of interrupting 
the power flow to the rear wheeis. This valve is con- 
trolled by a foot pedal on the left side of the trans- 
mission case. 


Figure 58—Feathering Valve Operation 
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The feathering valve is located in the indirect cir- 
cuit ahead of the spool valves which control the trans- 
mission clutches and servo 1. During normal opera- 
tion, the feathering valve is closed against fluid flow 
to the sump, as shown at (A), Figure 58. When the 
foot pedal is completely depressed, fluid pressure is 
released at all elements in the indirect circuit and no 
engine power will be transmitted to the rear wheels. 
This position of the feathering valve is shown at (C), 
Figure 58. When the foot pedal is raised slowly from 
the depressed position, fluid pressure will gradually 
increase and the elements in the indirect circuit will 
slowly engage. This is the “feathering” position of the 
valve, and is shown at (B), Figure 58. 


P.T.O. Feathering Valve: On Model 71 and 81 trans- 
missions, the action of the P.T.O. feathering valve is 
controlled by a “T” handle and rod assembly mounted 
in the right side of the tractor hood. The control 
handle and P.T.O. feathering valve, located in the 
control valve lower body, affect the fluid pressure in 
the P.T.O. circuit only. When the handle is pulled 
out slowly, the feathering valve will move further 
into the control valve body. As the valve moves into 
the body, it opens a pressure port allowing fluid into 
the passage to the P.T.O. clutch. This fluid will at first 
be free to pass to sump. This position of the valve is 
shown at (B), Figure 58. As the valve continues to 
travel inward, the passage to sump will gradually be 
closed and increasing fluid pressure will be exerted on 
the P.T.O. clutch piston, causing the clutch to be 
gradually engaged. This position of the valve is shown 
at (A), Figure 58. This will facilitate the gradual 
starting of P.T.O. operated equipment. When the 
feather-valve is in the extreme “OUT” position, with 
the control handle forward, the fluid pressure is en- 
tirely excluded from the P.T.O. circuit and the fluid in 
the P.T.O. clutch will be forced to return to sump by 
action of the P.T.O piston return spring. The clutch 
will then be disengaged. This position of the valve is 
shown at (C), Figure 58. 


Spool Valves: The six spring-loaded, off-and-on spool- 
type valves which direct the fluid pressure to the three 
clutch packs and three servos are located in the con- 
trol valve lower body and are interchangeable. The 
operation of these valves is controlled by the six cam 
followers. As certain combinations of valves are 
moved further into the control valve body, fluid pres- 
sure is directed to the specific clutch pistons, and/or 
band servos to obtain the various speed ratios. When 
the force is removed from the cam follower, the valve 
automatically returns to the “OUT” position by spring 
action. 


Figure 59—Select-O-Speed Filter 


E. Filter Assembly 


The Filter Assembly, shown in Figure 59, will re- 
move foreign material that is carried in suspension in 
the transmission oil. The filter element is a replace- 
able pleated paper type with a pressure relief valve 
set at 7 to 9 psi to permit the filter to bypass if the 
element becomes clogged. 


F. Interlock Assembly 


The external cover assembly for servos 2 and 3, 
located on the left side of the transmission, incorpo- 
rates a hydraulic interlock which functions to pre- 
vent bands 2 and 3 from being applied simultaneously 
when shifting between fourth and fifth speeds. The 
fluid flow from these servos must be controlled as the 
application of both bands 2 and 3 will cause a braking 
action, 


Fluid pressure being directed to either servo 2 or 
servo 3 travels from the distributor into passages in 
the interlock cover. Valves located in these fluid 
passages to servos 2 and 3, as shown in Figures 60 
through 67, are mechanically linked to the piston of 
the opposite servo. 


When the shift from fourth to fifth speed is made, 
band 3, which has been mechanically applied, must 
be hydraulically released and band 2 must mechani- 
cally apply. As the fluid pressure directed to servo 3 
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Figure 60—Hydraulic Control System—Park Position 


acts on the piston and compresses the springs, the valve 
attached to the piston is withdrawn from its position 
blocking the fluid passage to servo 2 in the interlock 
cover permitting the fluid from servo 2 to return to 
sump and allowing the mechanical application of 
band 2. When shifting from. fifth speed to fourth 


speed, the reverse action takes place and band 2 
must be hydraulically released and band 3 must me- 
chanically apply. As fluid pressure is directed to servo 
2, the spring pressure is overcome and the piston and 
piston rod move outward toward the cover, releasing 
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Figure 6}—Hydroaulic Control System—Reverse 
Speed Ratios 


the band, and contacting the plunger which unseats 
the ball check. valve located in the fluid passage to 
servo 3. Now the fluid in servo 3 is permitted to ex- 
haust to sump and band 3 will be applied by spring 
pressure. 


As shown in Figures 64 and 65, fluid pressure being 
directed to either servo will quickly unseat the ball 
check valve in its path, The interlock assembly only 
functions to restrict fluid return to sump, thereby 
preventing a possible lock-up condition when chang- 
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Figure 62—Hydraulic Control System—Neutral 


ing forward speed ratios. However, the transmission 


G. Hydraulic Control System Operation 
will always go to (P) park whenever the system pres- 


sure is eliminated. Bands 2 and 3 apply gradually as a cana operation of the Select-O-Speed Trans- 
metering notches at the check valves permit the fluid mission is provided by the hydraulic control system 
to bleed out under the return spring pressure of the which controls the flow of fluid pressure to the clutch 


servos. packs and servos. The details of the fluid action to 
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Figure 63—Hydraulic Control System—First and 
Third Speed Ratios 


actuate these components and lubricate the trans- 
mission are explained, and control diagrams for all of 
the basic speed ratios are given, on the following 
pages. 

Pressure Lubrication: During normal operation, the 


excess hydraulic fluid from the system relief valve is 
always directed to the lubrication valve in the control 
valve upper body and a portion of this fluid is deliv- 
ered through a passage in the distributor to the trans- 
mission mainshaft. A constant pressure of approxi- 
mately 43 psi is maintained in this area to provide 
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Figure 64—Hydraulic Control System—Second and 
Fourth Speed Ratios 


positive lubrication through designed bleeding at spe- 
cific locations. The rear of the mainshaft contains a 
plug with a small orifice to restrict the quantity of 
fluid going te the “D” carrier bearing. 


A sender switch, shown in Figure 46, is installed in 


the rear support to light the lubrication indicator 
lamp on the instrument panel, shown in Figure 68, 
whenever lubrication fluid pressure is too low. 


The lubrication indicator lamp will flash on when- 
ever either of the feathering valves is used. This 


Section 7—Description and Operation—Select-O-Speed Transmission 213 


RELEASED 


PT.O. CLUTCH 


TO SUMP 


FLUID UNDER PRESSURE 
RETURN FLUID 


BAND 1 APPLIED FOR 
OVERDRIVE RATIO 


CLUTCH 
APPLIED 


Figure 65—Hydraulic Control System—Fifth and 
Seventh Speed Ratios 


momentary drop of lubrication pressure is not detri- 
mental as. the lubrication passages will continue to 
supply fluid as required for a short time. The lubri- 
cation indicator lamp and sender switch may be read- 
ily checked for proper operation with the ignition 


switch on and the tractor engine stopped. 


Park Position: When the selector lever is in the (P) 
park position, the six spool-type valves in the control 
valve lower body are in the “OFF” position and there 
is no delivery of fluid pressure, other than lubrication, 
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Figure 66—Hydraulic Control System—Sixth and 
Eighth Speed Ratios 


to any of the components in the system, as shown in 
Figure 60. Bands 2 and 3 will remain mechanically 
applied to hold the “C” planetary system and prevent 
any movement of the rear wheels. 

Reverse Speed Ratios: In the basic reverse speed 
ratio (Ri), the spool-type valves B, and C, are 


moved inward and fluid pressure is directed to apply 
clutch 1 and release band 2, as shown in Figure 61. 
Band 3 remains mechanically applied. The overdrive 
reverse ratio (R2), is obtained when spool valve B, 
is also moved inward to open the passage from the 
control valve to servo 1, permitting fluid pressure to 
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Figure 67—Hydraulic Control System—Ninth and 
Tenth Speed Ratios 


apply band 1. 


Neutral: With the selector lever in the neutral posi- 
tion, only the spool valve B. is moved inward. The 
fluid pressure is directed to servo 2 and band 2 is hy- 
draulically released as shown in Figure 62. With only 


band 3 mechanically applied, power cannot be trans- 
mitted to the rear wheels, however, the tractor is free 
to roll forward or backward. 


First and Third Speed Ratios: The first speed ratio is 
provided when the spool valves B, and C3, which con- 
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trol the fluid passages to servo 2 and clutch piston 3 
are moved inward, as shown in Figure 63. Hydraulic 
pressure releases band 2 and applies clutch 3 which, 
combined with band 3, being mechanically applied, 
gives this forward speed. The third speed ratio (over- 
drive of first speed) is obtained when the spool valve 
B, is moved inward to open the passage from the con- 
trol valve to servo 1, permitting fluid pressure to 
apply band 1. 


Second and Fourth Speed Ratios: The second speed 
ratio is provided as the spool valves B, annd C2 are 
moved inward to permit hydraulic pressure to reach 
clutch piston 2 and servo 2, as shown in Figure 64. 
Band 2 is now hydraulically released. Clutch 2 is 
hydraulically engaged and band 3 is mechanically 
applied to establish this forward speed. The fourth 
speed ratio (overdrive of second speed) is obtained 
when spool valve B; is moved inward to open the 
passage from the control valve to servo 1, permitting 
fluid pressure to apply band 1. 


Fifth and Seventh Speed Ratios: The fifth speed ratio 
is provided when spool valves B; and C; in the con- 
trol valve lower body are moved inward to open the 
passages to clutch 3 and servo 3, as shown in Figure 
65. Now band 3 is hydraulically released and band 2 
is mechanically applied to combine with clutch 3 and 
give this forward speed. The seventh speed ratio 
(overdrive of fifth) is obtained when spool valve B, 
is moved inward to open the passage from the con- 
trol vaive to servo 1, permitting hydraulic pressure to 
apply band 1. 


Sixth and Eighth Speed Ratios: The sixth speed ratio 
is provided when the spool valves B; and C2 which 
control the passages to servo 3 and clutch piston 2 
are moved inward, as shown in Figure 66. Band 3 is 
hydraulically released, clutch 2 is hydraulically ap- 
plied, and band 2 is mechanically applied by the servo 
spring pressure, to obtain this forward speed. The 
eighth speed ratio (overdrive of sixth) is obtained 
when the spool valve B, is moved inward to open the 
passage from the contro! valve to servo 1, permitting 
hydraulic pressure to apply band 1. 


Ninth and Tenth Speed Ratios: The ninth speed ratio 
is provided when four of the spool valves Bz, Bs, Ci, 
and C2, are moved inward allowing hydraulic pressure 
to actuate servos 2 and 3, and clutch pistons 1 and 2, 
as shown in Figure 67. With bands 2 and 3 hydrauli- 
cally released, this forward speed is obtained by the 
application of clutches 1 and 2. The tenth speed ratio 
(overdrive of ninth) is obtained when a fifth spool 
valve B, is moved inward to open the passage be- 
tween the control valve and servo 1, permitting hy- 
draulic pressure to apply band 1. 
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GEAR RATIO SELECTOR ASSEMBLY 


The selector assembly, shown in Figure 68, mechani- 
cally transmits the speed selections, through a flexible 
cable, to the control vaive in the Select-O-Speed Trans- 
mission. A wheel attached to the camshaft on the 
control valve rotates as the selector extends or retracts 
the cable. The camshaft is accurately indexed for each 
transmission ratio by a detent which engages notches 
in a detent cam on the camshaft. 


As the selector is moved upward from the (P) park 
position, a wheel within the selector housing feeds 
cable through the conduit and transmission cover to a 
cable wheel on the control valve assembly. The selector 
cable wheel is held securely to a shaft which passes 
through the selector assembly and has a cover attached 
to either end. As the speeds are changed by reposition- 
ing the spring-loaded lever, the lever actuates the 
notched cover which, in turn, rotates the shaft. The lever 
itself does not actuate the shaft, as a loose fit on the 
shaft is necessary to permit the lever to be moved out- 
ward when changing from the neutral position or to 
bypass pre-set speed stops. The control lever and 
notched cover may be installed on either side of the 
selector shaft. 


A lamp is installed in the top of the selector assem- 
bly which provides illumination on the selector dial 
whenever the tractor key is turned “ON.” The light 
will assist in viewing the speed selections and their cor- 
responding ground speeds shown in mph for 1200, 1750, 
and 2200 engine rpm. 


“SELECTO 
DIAL 


Figure 68—Speed Selector Assembly 
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8. MAINTENANCE AND ADJUSTMENTS—SELECT-O-SPEED TRANSMISSION 


The Select-O-Speed Transmissions are filled at 
the factory with Ford Hydraulic Fluid, Specification 
M 2C41, Always use this type when adding or chang- 
ing fluid, as the use of improper or inferior hydraulic 
fluid may affect the operation of the transmission. 


MAINTENANCE 


A. Transmission Fluid Level Check 


The fluid level in the Select-O-Speed Transmission 
should be checked during the pre-delivery servicing 
and at 50 hour intervals thereafter, using the follow- 
ing procedure, 


1. Make certain that the tractor is standing level. 
2. Shut off the tractor engine. 


3. Clean the area surrounding the fluid level and 
filler plug, shown in Figure 72, and remove the 
plug. 

4. Check to be sure that the fluid is up to the level 
of the filler plug opening. If necessary, add 
enough fluid through this opening to provide the 
proper level, and replace the plug. 


B. Transmission Fluid Change 


It is important that the transmission fluid and 
filter be changed at the 50 hour inspection and at 
1200 hour intervals thereafter. It is also recommended 
that the fluid be changed whenever foreign material 
is found in, or is known to have entered the trans- 
mission. New fluid, Ford Specification M 2C41, should 
always be installed whenever the transmission has 
been disassembled for servicing. 


The following procedure should be followed when 
changing the transmission hydraulic fluid. For filter 
replacement refer to Page 247 of this manual. 


1. Loosen the hex head bolt, shown in Figure 69, 
which secures the drain plug and screen assem- 
bly in the interlock cover by means of a retainer. 


2. Remove the plug sufficiently to expose the “O” 
ring, then rotate this assembly 180°. The fluid 
will now be directed straight down as the plug 
and screen are moved farther out. 


NOTE: It may be necessary to thread a 4"-20 
bolt into the plug to provide a means of ini- 
tially withdrawing this assembly. 


3. Drain the fluid from the transmission, then com- 
pletely remove and thoroughly clean the screen. 
Discard the “O” ring. 


ee TETAINING 
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po 


BAND 2 j 
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DRAIN PLUG AND 
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Figure 69—Select-O-Speed Transmission—Left Side 


4. Place a new “O” ring on the plug, install the 
screen and plug in the interlock cover with the 
hole to the top and secure with the retainer and 
hex head cap screw. 


5. Clean the area surrounding the fluid level and 
filler plug, then remove the plug and add 11.5 
quarts of Ford Specification M 2C41 Hydraulic 
Fluid to the transmission through this opening. 


NOTE: If the transmission cover has been re- 
moved, the fluid can be easily installed through 
this larger opening. 


6. Replace the fluid level and filler plug. Run the 
engine at a fast idle speed to bring the fluid up 
to normal operating temperature. 


7. With the traction coupling locked in the disen- 
gaged position, shift the selector lever through all 
speeds. Stop the engine and check the fluid level. 


ADJUSTMENTS 
A. Traction Coupling 


All tractors equipped with a Select-O-Speed Trans- 
mission incorporate a coupling sleeve which can be 
shifted to disengage the power from the differential 
pinion shaft. It will be necessary to disengage the 
traction coupling whenever the tractor is to be moved 
without the engine running as bands 2 and 3 will 
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be mechanically applied to hold the rear wheels. 
It is also recommended that the traction coupling be 
disengaged and the retainer be in place and securely 
tightened before any servicing or adjusting of the 
transmission or of the complete tractor is undertaken 
with the engine running. 


The traction coupling sleeve is manually disen- 
gaged by turning the lever shaft, shown in Figure 70, 
clockwise to move the splined sleeve forward on the 
transmission output shaft and away from the pinion 
shaft. Engagement is made when the lever shaft is 
turned counterclockwise which brings the coupling 
sleeve rearward to connect with the splined pinion 
shaft. 


1. To turn the lever shaft, the retainer which is 
held in place by the nut and washer as shown 
in Figure 70, must be removed. 


2. The retainer can be used as a handle to rotate the 
shaft in the desired direction, There are alternate 
positions for installing the retainer in the engaged 
or disengaged positions of the coupling sleeve. 


3. If the retainer does not align properly, turn it 
both end for end and side for side. 


Figure 70—Traction Coupling Disengaged 


B. Band Adjustments 


The three brake bands in the Select-O-Speed 
Transmission should be adjusted during the pre- 
delivery servicing and again at the 50 hour inspec- 
tion. Thereafter, the bands should need attention only 
in conjunction with other transmission servicing, or 
after each 600 hours of operation. Before adjusting 
the bands, make certain that the tractor engine is in 
good operating condition and that the fluid in the 
transmission is at the proper level. The bands are all 
adjusted in their released position as follows: 


1. Disconnect the traction coupling making sure it 
is properly secured in the disengaged position. 


2. Operate the tractor until the transmission reaches 
normal operating temperature (120° F.) and 
then adjust the throttle to obtain 800 engine 
rpm. 


3. Hold the band adjusting screw as shown in Fig- 
ure 71, and loosen the lock nut two full turns. 


4. Referring to the chart, select the correct released 
gear ratio for the band involved. Tighten the 
adjusting screw to 5-10 ft. lbs. and back the 
screw off the proper number of turns, Refer to 
Figure 72. 


ADJUSTING 
SCREW 


INCHING PEDAL 


Figure 71—Loosening the Adjusting Screw Locknut 
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Gear Ratio (ft. Ib.) Backed Off | Gear Ratio 

Neutral | 5-10 | 1 | 3rd_| 

Neutral 
| sth [| Sto [| % | Park | 
5. Select a gear ratio to apply the band involved 
and prevent the adjusting screw from turning. 
Tighten the lock nut to 20-25 ft. Ibs. 


NOTE: Overtightening the lock nut will dis- 
tort the copper sealing washer. 


C. Repositioning the Selector Lever 


In the event it is more convenient for the operator 
to make the speed selections with his left hand rather 
than his right hand, the lever may be repositioned as 
follows: 


1, Remove the notched cover and spring from the 
right end of the selector shaft and the solid 
cover from the left end. 


2. Move the control lever to the left end, as shown 
in Figure 73, and secure with the notched cover 
and spring. 


3. Install the solid cover on the right end of the 


shaft. 


OUNDS UU y 


7 SS EF 


Figure 72—Adijusting the Bands 


D. Pre-Set Selections 


Some operations will require a limited range of 
transmission speed ratios and often they will alternate 
between forward and reverse speeds. Therefore, five 
tapped holes have been incorporated in both sides of 
the selector housing which accommodate two stop 
screws, as shown in Figure 73. The screws can be 
placed in one of three specific holes which will stop 
the selector lever at third, fifth or seventh speed, and 


SPEED STOP SCREW nous \ ay 


SELECTOR 
SHAFT 


SELECTOR LEVER 
(REPOSITIONED) T-1352 


Figure 73—Repositioning the Selector Lever 
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in one of two other holes, to stop the lever in either 
R, or Ro, as shown in Figure 73. When the use of 
these stops is desired, they should be installed on the 
control lever side of the selector assembly. When they 
are not desired, they should be carried on the tractor 
by installing them on the side opposite the control 
lever. When shipped from the factory, the control 
lever is installed on the right side of the selector as- 
sembly and the stop screws are carried under the 
selector shaft left cover. 


E. Selector Lever Alignment 


For positive identification of speed selections, selec- 
tor alignment is important. The individual speed 
identifications on the dial should always register with 
the pointers in the selector housing. The following 
ajustment makes it possible to compensate for normal 
wear in the selector assembly and for slight wear of 
the flexible selector cable, which will tend to position 
the dial indicator below or above the pointers, 


1. Remove the selector shaft left cover to expose 
the shaft and hex nut as shown in Figure 74. 


NOTE: If the selector lever is on the left side, 
remove it and mount it on the right side while 
making the adjustment. 


2. Move the selector lever to the neutral position 
and, with a suitable wrench, such as a deep well 
socket, loosen the nut while holding the lever 
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Figure 74—Alignment of the Selector Assembly 
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Figure 75—Gauge Installed in Servo 1 


securely in the detent, as shown in the insert, 
Figure 74. 


3. The dial can now be moved in either direction as 
required to register the dial with the pointers 
without changing the relationship of the flexible 
cable with the control valve assembly. 


4. With the dial in the proper position, hold the 
lever and tighten the hex nut to 25-35 ft. Ibs. 


5. Check for proper dial registration adjustment in 
all speed selections and replace the shaft cover. 


F. Control Valve 


Proper transmission performance is dependent upon 
the functioning of the control valve, therefore, it is 
essential that the control valve be adjusted correctly. 
In order to adjust the control valve it is first necessary 
to pressure check the system to have some basis from 
which to start. 


Checking System Pressures: The four plunger type 
relief and regulating valves in the control valve up- 
per body, shown in Figure 57, control the fluid pres- 
sures within the system. Pressure readings taken at 
servos 1, 2 and 3, will indicate the exact setting of the 
system relief valve and the transmission and P.T.O. 
regulating valves when properly interpreted. 


NOTE: Pressure in the complete system can be 
checked and the relief and regulating valves can 
be adjusted by the use of one gauge. However, the 
installation of three fluid pressure gauges, each 
one with a maximum range of from 250 to 400 psi. 
will present a complete listing of pressure readings 
in every speed ratio with just one check at each 
speed, 
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GAUGE INSTALLED 
AT SERVONO. 2 


GAUGE INSTALLED 
AT SERVO NO. 3 
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Figure 76—Gauges Installed in Servos 2 and 3 


To check these valves, proceed as follows: 


1, 


4. 


oh; 


CAUTION: BEFORE STARTING TO 
yal CHECK PRESSURES, BE CERTAIN 
. THE COUPLING IS LOCKED IN 
© THE DISENGAGED POSITION. 


Remove the plugs from the servo 1 cover on the 
right side of the transmission and the interlock 
cover on the left side and install the pressure 
gauges, as shown in Figures 75 and 76, using 
suitable fittings and tubing. 

Start the tractor engine and run it at a fast idle 
to bring the transmission fluid temperature up to 
120° F. When the fluid is warm, slow the engine 
down to 800 rpm. 


Shift the selector lever to each speed and check 
the pressure at the three locations as fluid pres- 
sure is directed to the servos. If all of the read- 
ings are 180+ 10 psi, the system relief valve is 
functioning properly. If higher or lower readings 
are obtained, the relief valve will have to be 
adjusted as outlined on Page 222. 


NOTE: If a difference in readings of more 
than 3 psi are noted between servos, a pres- 
sure leak is indicated. Refer to Trouble Shoot- 
ing, Page 249. 


Shift the selector lever to neutral and partially 
depress the inching pedal (P.T.O. handle in). 
The transmission feathering valve in the control 
valve lower body will bleed off system pressure 


and the transmission regulating valve will func- 
tion to maintain 150 + 5 psi in the direct trans- 
mission circuit. If the lubrication indicator lamp 
should flash on and pressure at servo 2 should 
be approximately 150 + 5 psi, the transmission 
regulating valve will have to be adjusted as out- 
lined on Page 222. 


. Shift the selector lever to tenth speed to direct 


fluid pressure to all three servos. Partially en- 
gage the P.T.O. clutch by pulling the P.T.O. 
control handle to its midway position. The P.TO. 
feathering valve in the control valve lower body 
will tend to bleed off system pressure and both 
regulating valves will function to maintain 150 
+ 5 psi in the direct transmission circuit, in- 
cluding servos 2 and 3, and in the indirect 
transmission circuit, including the transmission 
clutches and servo 1. The lubrication indicator 
lamp should flash on and pressure at servos 1, 2, 
and 3 should be approximately 150 + 5 psi. If 
the pressure readings are higher or lower than 
150 + 5 psi, and the transmission regulating 
valve is known to be functioning properly, the 
P.T.O. regulating valve will have to be adjusted 
as outlined on Page 222. 


. If the lubrication indicator lamp has reacted 


normally during the preceding checks, showing 
a loss of transmission lubrication whenever the 
system pressure dropped below 180 + 10 psi, it 
is safe to assume that the lubrication pressure 
valve is functioning properly. If the indicator 
lamp should remain lighted when the pressures 
are normal, the lubrication pressure valve will 
have to be adjusted as outlined on Page 222. If 
the valve is adjusted to its maximum pressure 
and the indicator light remains lighted, refer to 
the Trouble Shooting Section on Page 249 for 
possible low lube pressure causes. 


. In some cases where malfunctioning in the lube 


circuit or sender switch is thought to exist, it 

may be desirable to check lube pressure. This 

may be accomplished in the following manner. 

a. Remove the traction coupling disconnect cover, 
by first loosening or removing left step plate. 

b. Remove the lube light wire from the sender 
switch by pulling the wire from the switch 
terminal, 

c. Remove the sender switch from the rear sup- 
port by unscrewing it with a wrench, and 
install a brass elbow (%” pipe thread x %” 
flare) into the %” pipe thread in the rear 
support, 

d. Attach pressure gauge and line. 
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NOTE: To accurately check pressure at this 
point, use a 15 to 30 pound gauge. Lube 
pressure at 800 engine rpm should be 2 psi 
minimum in all speeds and a maximum of 
12 psi. 


Removing and Installing the Control Valve for Ad- 

justment: After it has been determined that one or 
more of the plunger type relief or regulating valves in 
the control valve upper body require adjustment, 
proceed as follows: 


i. 


9. 


10. 


Remove the transmission cover as outlined on 
Page 225 of this manual. 


IMPORTANT: Before the cover is removed 
from the transmission, check to be sure that 
all of the screws, bolts, and tools have been 
set aside and are not in a position where they 
might fall into the transmission case, and that 
the cover and surrounding areas are com- 
pletely clean. 


Remove the starter safety switch and oil dis- 
charge tube or oil filter from the control valve. 


Remove the mounting bolts securing the valve 
body assembly to the distributor. 


IMPORTANT: Do not loosen the three bolts 
which hold the two halves of the control valve 
body together. 


Depress the inching pedal and remove the valve 
body assembly using care not to lose the gasket. 


Remove the adjusting screw from each retainer 
located near the top of the valve body. 


Install the valve assembly on the distributor and 
attach the oil discharge tube or filter to the valve. 


Adjust the control valve as outlined below. 


When the individual valve or valves have been 
properly adjusted, remove the control valve from 
the distributor and secure the adjusting screws 
with the two retainers. 


NOTE: If the retainers do not align with the 
slots in the screws, turn the screw or screws 
inward, until alignment is possible. 


Install the valve body assembly and tighten the 
six mounting bolts to 6-8 ft. Ibs. 


Turn the camshaft so that the valve body is in 
the Park (P) position. (All of the spool valves 
out). 


11. 


Install the oil discharge tube or filter and starter 
safety switch. 


Adjusting the Control Valve: 


1, 


5. 


Start the engine by grounding the starter safety 
switch wire to the tractor. 


Locate the correct plunger relief valves by refer- 
ring to Figure 57. 


Using an offset screwdriver, that has been ground 
off at both ends as shown in Figure 77, adjust the 
pressure settings of the plungers in accordance 
with the specifications and procedures covered 
under “Checking System Pressure” in the Trouble 
Shooting section of this manual. 


When adjusting the regulating plunger relief 
valves, it will be necessary to locate the neutral 
and tenth speed ratios. Neutral is obtained by 
rotating the camshaft three positions from park 
in the direction shown in Figure 77. Tenth speed 
is located one position in the opposite direction 
from park. 


NOTE: If any of the plungers have been re- 
moved, the initial setting should be made with 
the head of the adjusting screw flush with the 
valve body. 


When the individual valve or valves have been 
properly adjusted, remove the control valve 
from the distributor and secure the adjusting 
screws with two retainers. If the retainers do 
not align with the slots in the screws, turn 
the screw or screws inward, until alignment is 
possible. 
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Figure 77—Adijusting the Control Valve 
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IMPORTANT: This work must always be 
done with clean tools in a completely clean 
area, Any entry of dirt or other foreign 
matter may result in serious damage to the 
transmission. 


Valve Body Alignment: If any time the valve up- 
per and lower bodies have been replaced, it will be 
necessary to align the valve body. Correct alignment 
is necessary to provide uniform shifting characteristics. 


Valve alignment is checked by moving the cam- 
shaft to the “Park” position and inserting a feeler 
gauge between the spool] land and the side of the dis- 
charge port in the lower body, as shown in Figure 78. 
The clearance should be 0.057 + 0.010 inch. To adjust, 
loosen the three retaining bolts and shift the bodies 
as required to obtain the proper clearance. If necessary, 
the holes in the valve upper body may be drilled 
oversize to achieve the correct clearance, Rescribe 
the sides of the bodies to eliminate the need for this 
procedure during any future servicing of the valve 
body. 


G. Adjusting the P.T.O. Interlock— 
Model 81 


To prevent engaging both the ground speed P.T.O. 
and the engine P.T.O. at the same time, an interlock 
is provided, Figure 79. The interlock consists of a 
flexible cable, enclosed in a conduit joining the ac- 
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Figure 78—Valve Body Alignment 
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Figure 79—Adjusting the P.T.O. Interlock—Model 81 


tuating lever for the P.T.O. feathering valve and the 
ground speed P.T.O. lever through a plunger and 
bracket arrangement. 


With the P.T.O. clutch disengaged, the cable is 
completely extended through to the P.T.O. lever so 
that the plunger is below the forked bracket. When 
the ground speed lever is moved forward, the plunger 
will move to surround the cable. In this position, the 
plunger cannot be raised by the cable to engage the 
engine P.T.O. clutch. 


When the P.T.O. clutch is engaged, the cable is 
pulled up so that the feathering valve lever depresses 
the valve spool further into its bore in the valve body. 
In this position, the plunger lies in the path of the 
forked bracket so that the ground speed P.T.O. cannot 
be engaged. 


Adjust the interlock mechanism as follows: 
1, Remove the transmission cover. 


2. Position the ground speed shift lever in the for- 
ward notch to engage the ground speed P.T.O. 


3. Loosen the set screw in the cable clamp, shown 
in Figure 79, and position the feathering valve 
with the valve in the “OUT” position. 


4, Pull all excess cable through the clamp and se- 
cure the cable with the set screw. 


Make sure the lever cannot move the valve by 
pulling up on the P.T.O. control cable connector with 
the ground speed P.T.O. engaged. Disengage the 
ground speed P.T.O, and pull up on the P.T.O. con- 
trol cable connector to depress the feathering valve. 
Now check to be certain the ground speed P.T.O. 
cannot be engaged. 
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9. TRANSMISSION OVERHAUL 


Before removing any of the transmission sub- 
assemblies, thoroughly clean the exterior of the trans- 
mission case to prevent dirt from entering the various 
mechanisms. If the transmission is to be completely 
overhauled, it is recommended that the transmission be 
removed from the tractor and placed in a stand, as shown 
in Figure 80. However, since it is desirable to service the 
unit with a minimum amount of disassembly work, the 
following procedures can be followed with the trans- 
mission in the tractor, split at the front or the rear. 


With the tractor split at the front of the transmission, 
the following components can be serviced: 


Front Pump and Gasket 

Adapter Plate and Gasket 

Main Oil Supply Line and “O” Rings 
P.T.O. Shaft Preload 

Front Pump Cover “O” Ring 

Front P.T.O. Shaft Seal 

Servo 1 Line and “O” Rings 

Torque Limiting Clutch 


Figure 80—Transmission Mounted in Stand 


With the tractor split at the rear of the transmission, 
all components up to the input shaft can be serviced 
using the same procedures as with the transmission 
removed. The following components can only be serv- 
iced with the transmission completely removed from the 
tractor: 

Input Shaft including Bearings and Gears 

P.T.O. Front Shaft and Clutch Pack, Bearings and 

Shaft Seals 

Engine P.T.O, Shifter components 

P.T.O. Shift Linkage 

The control valve, oil filter, and Servo Piston “O” 
Rings can be serviced with the transmission in the 
tractor. 


It is essential that all of the disassembly of the trans- 
mission be done in clean surroundings with clean tools 
and that all servicing of removed parts be done on new 
paper. All wiping of hands and parts should be done with 
a clean chamois or lint-free wiper. The presence of lint 
in the transmission, as well as any other foreign material, 
may result in serious damage. 
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NOTE: All of the disassembly, servicing, and assem- 
bly procedures described and illustrated in this 
chapter relate specifically to the Model 81 Select- 
O-Speed Transmission; however, a special notation 
will follow any steps which may require additional 
information or clarification to properly service Model 
71 transmissions. When servicing Model 11 trans- 
missions, disregard all references to the P.T.O. 
systems and their components. 


Z 


TACHING BOLTS 


REMOVAL OF SUB-ASSEMBLIES 


A. Transmission Cover 


1. Completely loosen the conduit nut that attaches eer oe eae 


the selector cable conduit to the transmission 
cover, being careful not to allow the lower nut 
to turn. 


2. Remove the four Phillips head screws that 
attach the selector assembly to the tractor hood. 


3. Move the selector lever upward to tenth speed, 
and disconnect the upper selector cable from 
the lower cable. Disconnect the selector lamp 
wire, at the connector as shown in Figure 81. 
The selector assembly can now be removed from 
the tractor. 


7P.T.0. CONTROL HANDLE 
AND ROD ASSEMBLY 


T-1359 
Figure 82—Removing the Control Valve Body 


4. On Model 71 and 81 transmissions, it will also be 
necessary to pull the P.T.O. control handle all 
the way out and completely loosen the conduit 


CONDUIT ¥ ; J nut that attaches the P.T.O, cable conduit to the 

| NUT Toe Zh pei See ; 
transmission cover, as shown in Figure 81, being 
SELECTOR ‘ careful not to let the lower nut turn. After the 


jam nut, shown in Figure 81, has been loosened, 

the control unit can be turned clockwise to thread 

the flexible cable out of the P.T.O. connector in 

the transmission. Turn the control unit and 

maintain a slight pull on the exposed cable just 

Figure 81—Removing the P.T.O. Control Assembly— above the cover until the cable comes out of the 
Models 71 and 81 cover. 
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5, 


Remove the lower selector cable from the wheel 
on the control valve by turning it clockwise, then 
remove the ten hex head cap screws which hold 
the cover in place. 


IMPORTANT: Before the cover is removed 
from the transmission, make certain that all 
of the screws, bolts and tools have been set 
aside and are not in a position where they 
might fall into the transmission case, and that 
the cover and surrounding area are completely 
clean. Lift the cover, loosen screw and dis- 
connect the wire to starter safety switch 
assembly. 


B. Control Valve 


| Fesler Gauge 


1, 
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Figure 83—Checking Transmission Front End Play 


Remove the bolts that attach the filter or dis- 
charge tube to the control valve and remove the 
filter or tube. 


Remove the bolts that attach the control valve 
body to the distributor shown in the insert, 
Figure 82. 


IMPORTANT: Do not loosen the three bolts 
which hold the two halves of the control valve 
body together. 


Depress the transmission inching pedal and re- 
move the control valve, as shown in Figure 82. 


If the hydraulic fluid has not been drained from 
the transmission, loosen the interlock cover 
attaching bolt which holds the retainer over the 
drain plug and screen assembly. Loosen the drain 
plug, rotate it 180° and withdraw the assembly 
until the fluid will flow freely from the hole in 
the bottom of the plug. 
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Figure 84—Checking Transmission Rear End Play 


Transmission End Play Checks 


Checking the Transmission Front End Play: 


1. 


Pry the planetary “A” ring gear toward the rear 
of the transmission with a screw driver and check 
clearance between the “A” ring gear and “B” 
carrier, as shown in Figure 83. 


Insert the screw driver between the “B” carrier 
and “A” ring gear and pry the ring gear toward 
the front of the transmission. Again check the 
clearance between these two units. 


Record the difference between the two checks 
made with the gauge, shown in Figure 83 for 
reference during the transmission assembly. Front 
end play should be 0.005 to 0.015 inch. 


Checking Transmission Rear End Play: 


1. 


Back off the band 3 adjusting screw to completely 
release the band from the “C” carrier. 


Mount the dial indicator support tool on the rear 
of the transmission case and install the dial 
indicator on the support so that the contact rests 
on the end of the transmission output shaft. 
Push the output shaft toward the front of the 
transmission and set the dial indicator to zero, 
as shown in Figure 84, while maintaining a slight 
pressure on the shaft. 

Pull the output shaft rearward and record the dial 
indicator reading for reference during trans- 
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C" RING GEAR 
AND "D" SUN GEAR 
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Figure 85—Removing the Rear Support 


mission assembly. Rear end play should be 0.005 
to 0.015 inch. 


5. Remove the dial indicator and support tool from 
the rear of the transmission. 


D. Transmission Case Components Removal— 
Tractor Split at Rear 


1. Remove the five rear support attaching bolts, 
shown in the insert, Figure 85. On early units 
the top center bolt extends through the trans- 
mission case and is drilled to act as a breather. 
A nut and washer must be removed from the 
inside of the case before the bolt can be removed. 


GROUND SPEED P.T.O, 
SHIET LEVER 


Figure 86—Removing the “C" Ring Gear and 
“D" Sun Gear 


Figure 87—Removing the Mainshaft, 
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C" Carrier 


and Clutch 2 and 3 Housing 


2. Remove the rear support assembly containing 


the “D” carrier and output shaft, and the ground 
speed P.T.O. gears and P.T.O. shaft on Model 81 
transmissions. 


NOTE: The single speed P.T.O0. shaft on 
Model 71 transmissions must remain in place 
until it can be removed from the front of the 
transmission. 


. Remove the ground speed P.T.O. drive collar, 
shown in Figure 85, from the shifter fork. 


Move the ground speed P.T.O. shift lever as 
required to locate the drive collar shifter fork 
in its lower position, as shown in Figure 86. 
Remove the “C” ring gear “D” sun gear assem- 
bly as shown in Figure 86. 


. Loosen the No. 3 band adjusting screw and 
remove the clutch 2 and 3 housing, and “C” 
carrier and the mainshaft in one assembly, as 
shown in Figure 87. 


Figure 88—Removing the “C" Sun Gear Shaft 
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Figure 89—Band No. 3 in Position 


6. Remove the “C” sun gear, as shown in Figure 88. 


7. Manually compress No. 3 band while holding the 
adjusting strut and actuating strut, shown in 
Figure 89. Remove the band and two struts from 
the case. 


8. Remove the nuts and flat washers from the servo 
2 actuating lever pin and servo 3 actuating lever 
pin. Remove the servo lever pin retainer attach- 
ing bolt and the retainer. Remove the servo 3 
lever and pin assembly, as shown in Figure 90, 
Remove the adjusting screw by threading it 
down through the case. 


Model 71 Transmission: Remove the nuts and flat 
washers from the servo 2 and servo 3 actuating lever 
pins and remove servo lever pin retainer. Move servo 
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Figure 90—Removing the Servo Lever and Pin 
Assembly from Servo 3 
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Figure 91—Removing fhe Servo Interlock Cover 


pin 3 to the right until the shoulder of the pin con- 
tacts the transmission case, Swing servo 3 lever rear- 
ward just out of the servo piston rod, Remove the 
adjusting screw by threading it down through the 
case. 


9. Remove No. 2 band adjusting screw lock nut and 
washer and loosen the adjusting screw as much as 
possible. Remove the eight interlock cover at- 
taching bolts and remove the interlock cover and 
gasket, shown in Figure 91. 

es FE 
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Figure 92—Fluid Distributor Mounted in Position 


Section 9—Transmission Overhau! 229 


“B' RING! 
GEAR 


ms = //t S 
GROUND SPEED P.T.O. 

Pallas FORK = 
E: 


Figure 93—Removing the Distributor, Clutch 1, 
“B" Ring Gear and “B" Carrier 


NOTE: No. 2 band must be completely free 
and the cover removed evenly to prevent 
damaging the valve attached to the servo 3 
piston, shown in Figure 91, 


10. Loosen the four distributor attaching bolts, shown 
in Figure 89, and remove the two servo hydraulic 
fluid tubes from the distributor (but not from 
the transmission case) by twisting and pulling at 
the same time, as shown in the insert, Figure 91. 


11. Disconnect the fitting that attaches the P.T.O. 
hydraulic fluid line to the distributor, as shown 
in Figure 92, and remove the four distributor 
attaching bolts. 


12, Check to be sure that No. 2 band is loosened as 
much as possible. Move the ground speed P.T.O. 
shifter fork toward the rear, then pivot it up and 
out of the way, as shown in Figure 93. 


Model 81 Transmission: Remove the distributor, 
clutch 1,“B” ring gear, and “B” carrier as an assem- 
bly, as shown in Figure 93. 


Model 71 Transmission: Move the distributor slightly 
rearward and work the distributor out of clutch 1 
housing leaving clutch 1 assembly in place. Raise the 
distributor up and over the servo 3 actuating lever 
and pin assembly allowing the lever to swing back 
into the servo piston rod. Remove the clutch 1 “B” 
ring gear, and “B” carrier. 


13. Remove the “B” sun gear and “A” ring gear, 
shown in Figure 94. The “A” carrier and “A” sun 


gear assembly can now be removed from the 
transmission input shaft as shown in the insert, 
Figure 94. 


14. Loosen the No, 1 band adjusting screw, compress 
the band while holding the actuating strut, shown 
in the insert, Figure 95, and remove the band and 
strut from the case. 


15. Compress No. 2 band sufficiently to loosen and 
remove the adjusting strut and actuating strut. 
Now, No. 2 band can be removed by rotating it 
around the center web of the transmission as 
shown in Figure 95. 


16. Remove the servo 2 actuating lever and pin 
assembly from the transmission case, Figure 90. 


17, Remove the four servo 1 cover attaching bolts 
and remove the cover and servo from the right 
side of the transmission, as shown in Figure 96. 
Servo 3 and 2 are removed from the left side, as 
shown. Push the servo 2 bore and piston rod seal 
outward by hand. 


E. Transmission Case Linkage 


The transmission case linkage can be serviced with 
the tractor split at the rear of the transmission or with 
the transmission removed as follows: 


Figure 94—Removing the “B" Sun Gear and the 
“A" Planetary System 
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Figure 95—Removing Bands 1 and 2 
Figure 97—Removing the Transmission Case Linkage 


1. Remove all rear components as required up to 


the distributor as previously outlined. pedal, Figure 97, to the shaft. Remove the upper 


cotter pin and retainer clip then push the shaft 
2. Remove the roll pin that secures the inching into the case. Remove the lower cotter pin and 
retainer clip, then separate the rod from the 
shaft. 


3. Remove the two snap rings from the feathering 
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Figure 96—Removing Servos 1, 2, and 3 Figure 98—Removing the Pump Assembly 
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valve lever shaft, Figure 97. Drive the shaft to 
the right until the Welsh plug is out of the case. 
Then, remove the shaft. 


Model 81 Transmission: It will be necessary to loosen 
the interlock cable clamp and the nut which supports 
the conduit, to remove the P.T.O. linkage. 


Remove the snap rings from the lever shaft and from 
the fork shaft, shown in Figure 97, then remove the 
P.T.O. interlock mechanism, ground speed P.T.O, shift 
lever and the shifter fork. Remove the clevis pin and 
cotter pin from the shift lever shaft, then remove the 
engine speed P.T.O, shift lever. 


F. Transmission Case Components Removal— 
Tractor Split at Front 
1. Remove the four pump attaching bolts and re- 
move the pump, Figure 98, from the transmission 
input shaft. 


NOTE: If the pump is stuck to the adapter 
plate, it can be loosened by tapping it with a 
soft-faced hammer. 


2. Remove the pump to adapter plate gasket. 


3. On Models 71 and 81 transmissions, remove the 
P.T.O. clutch hydraulic fluid line, shown in 
Figure 98. 


4. Move the P.T.O. shift lever to the 1000 rpm 
position. 


ADAPTER PLATE 


Puller 1002 


INPUT SHAFT 


Figure 99—Pulling Adapter Plate 


5. Remove the seven nuts that attach the adapter 
plate to the front of the transmission. 

6. Install a suitable puller, as shown in Figure 99, 
against the input shaft using the pump mounting 
holes to pull on and remove the adapter plate. 


IMPORTANT: Do not remove the input shaft 
unless the transmission is out of the tractor 
as the “A” ring gear to carrier thrust washer 
can fall out of position. 


7. Remove the fluid lines from the transmission case 
if necessary. To remove the main supply line, 
push the tube forward and remove split-collar 
and “O” ring. Then move the tube forward and 
out of the case, The “O” ring on the P.T.O. tube 
must be installed from the front with the tube 
inserted through the opening. 


G. Transmission Case Components Removal— 
Transmission Removed 


The following operations can only be performed 
with the transmission removed from the tractor: 


Input Shaft: Pull the input shaft forward to remove it 
as shown in the insert, Figure 100, and remove the 
two speed P.T.O, shifter fork from the lever assembly 
(Model 81 Transmission) shown in the insert, Figure 
100, 


Removing the P.T.O. System—Model 81 Transmis- 
sion: Raise the P.T.O, clutch and shaft sufficient to 
permit removal of the complete assembly, as shown 
in Figure 101. 
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Figure 100—Removing the Adapter Plate and 
Input Shaft 
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Figure 101—Removing the P.T.O. Clutch and 
Shaft—Model 81 


Removing the P.T.0, System-Model 71 Transmission : 
Remove the snap ring and bearing from the rear of 
the P.T.O. Shaft and the snap ring directly behind 
the P.T.O. clutch pack, Raise the clutch assembly 
sufficiently to permit removal of the P.T.O, shaft 
from the front, then the clutch can be removed, 


GENERAL INSPECTION 


Whenever the transmission is disassembled for servic- 
ing or replacement of parts, it is recommended that the 
transmission case and all of the assemblies, and com- 
ponents be examined for excessive wear or any indica- 
tions of improper operation which might result in future 
failure. When the transmission is disassembled, the case 
should be flushed with a suitable solvent. 


1, Inspect transmission case for cracks and the 
linkage for proper alignment and wear. 


2. Inspect all thrust surfaces, bushings, and journals 
for scores or wear, 


3. Inspect the shaft seals and grooves for cracks, 
breaks, scores and burrs. 


4. Inspect the pinions for broken or worn teeth. 
Check for free movement of the pinions on their 
shafts. 


Check pinion end play with a feeler gauge. The 
end play should be 0.008 to 0.025 inch, Inspect 
the pinion shafts for tight fit in the carrier. 

5. Inspect the overrunning clutch for signs of wear 
and roughness. Inspect the sprag ends for flat 
spots. 


6. Inspect the clutch pistons and servo bores for 
scores, roughness and wear. 


7. Inspect the bands for damage or excessive wear. 


8. Inspect the pump assembly for scores, cracks and 
wear. 


9. Inspect all splines for scores, burrs and wear. 


10. Inspect the control valve assembly for proper 
operation of the plunger and spool type valves. 
Check the cam shaft assembly for wear, cracks 
and damage. 


11. Make certain all fluid passages, lines and tubes 
are not obstructed. 


12. Check the mating surfaces of the distributor and 
control valve for scores, burrs and flatness. 


REPAIR AND ASSEMBLY OF 
SUB-ASSEMBLIES 


The repair procedures given in this section include 
the disassembly, inspection, and assembly of the sub- 
assemblies removed from the transmission case. The 
proper installation of the various thrust washers used in 
the transmission is one of the most important steps in 
transmission build-up. The construction of each thrust 
washer and its position is shown in Figure 102. Refer to 
this illustration during transmission assembly to avoid 
mistakes. 


During the repair of the sub-assemblies, certain gen- 
eral instructions, which apply to all units of the trans- 
mission, must be followed. These instructions are given 
here to avoid unnecessary repetition: 


e Handle all transmission parts carefully to avoid 
scoring or burring the bearing or mating surfaces. 


e@ Thrust washers and shaft seals may be coated with 
vaseline to facilitate assembly. 


© Keep all parts and components clean by servicing 
these items with clean tools in clean surroundings, 
using lint-free wipers. 


A. Pump Disassembly 
1. Remove the two Phillips head screws that attach 
the cover to the body and remove the cover. 


2. Lift the rotor and rollers from the body. 


B. Inspection and Repair 


1. Minor burrs or scores may be removed with 
crocus cloth, 


2. Replace the seal in the pump with Step Plate 
630-5, as shown in Figure 103. 
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Figure 102—Thrust Washer Location 
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Figure 103—Servicing the Pump 


3. If any part of the pump body, rollers, or rotor 
are found to be defective, the complete pump 
assembly should be replaced. 


C. Assembly of Pump 


1. Place the rotor and rollers in the pump housing. 
2. Place a new “O” ring on the housing. 


3. Secure the cover to the housing with two Phillips 
head screws. 


D. Control Valve Disassembly 


During the servicing of the control valve assembly, 
avoid damage to the valve parts, and keep them clean. 
Place the valve assembly on a clean chamois or lint-free 
shop towel. 


1, Remove the bolts securing the valve assembly, 
and separate the two valve bodies. Remove the 
six spool type valves. 


2. Remove the three screws that attach the spring 
retainer to the lower body, Figure 104. Remove 
the six springs. 


3. Remove the two feathering valve spring retainers, 
two springs, spring centering plate, feathering 
valve retainer, two feathering valve springs, and 
two hydraulic spools from the valve lower body. 


NOTE: The feathering valves are not inter- 
changeable. The tapered land identifies the 
P.T.O. valve. 


4. Remove two adjusting screw retainers, four ad- 
justing screws, four springs and the four plunger 
type valves from the valve upper body, shown in 
Figure 105. 


NOTE: Steps 5 through 8 would not be neces- 
sary in an ordinary inspection procedure and 
are to be used only when damage or breakage 
is evident. 


5. Remove the two snap rings from the cam fol- 
lower shaft in the valve upper body and remove 
the shaft, cam followers, and spacers. 


6. Remove the trunnion and cable wheel assembly 
from the right end of the camshaft by inserting a 
¥,” x 2” standard thread set screw to force this 
assembly out of the shaft, as shown in Figure 
106, 


IMPORTANT: Do not use a common bolt for 
pulling this wheel. An ordinary bolt will twist 
off before pulling the wheel. The threaded 
portion of the bolt must be at least 134” in 
length. 


7. To remove the trunnion from the left end of the 
camshaft, insert a 14” x 114” coarse thread, heat- 
treated bolt supported by a %4,4”-%%” drive, 
socket and flat washer, and withdraw the trun- 
nion from the shaft, as shown in Figure 106. 


8. Remove the camshaft assembly and detent as- 
sembly from the control valve upper body. 


9. Clean all parts thoroughly in clean solvent, then 
blow dry with moisture-free compressed air. 


10. Inspect all valve bores for scores. Check all fluid 
passages for obstructions. Inspect the mating 
surfaces for burrs or distortions. Examine the 
valves for burrs and scores. 


NOTE: Crocus cloth can be used to polish 
valves if care is taken to avoid rounding the 
sharp edges. 


11. Inspect all springs for distortion and check all of 
the valves for free movement in their respective 
bores. 


E. Assembly of Control Valve 


1. Arrange all parts in their proper position. 


2. Position the camshaft assembly in the valve up- 
per body. Insert a 4” bolt into the left end of 
the camshaft to support the assembly while the 
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Figure 104—Control Valve Lower Body 


cable wheel and trunnion assembly is being 
pressed into the right end, as shown in Figure 
107. A clearance of 0.015 inch should be main- 
tained between the cable wheel and valve body, 
as shown. Press the trunnion into the left end of 
the camshaft as shown in the insert, Figure 107. 


3. Install the valve springs, retainers and all of the 
valves in the control valve upper and lower 
bodies. Rotate the spool valves when inserting 
them in their bores to avoid shaving the body 
casting. 
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4. Install the plunger valve springs and adjusting 
screws in the control valve upper body. 
NOTE: Turn the four valve adjusting screws 
into the valve body until they are flush with the 
front side. These valves must be adjusted 
under operating conditions with the transmis- 
sion installed in the tractor. Then, the control 
valve assembly will have to be removed to per- 
mit locking these valves with the two retainers. 

5. Install the cam followers, spacers and shaft in 
their respective positions on the valve upper 
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Figure 105—Control Valve Upper Body 
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Figure 106—Removing the Cam Shaft Assembly 


body, shown in Figure 105, and secure this as- 
sembly with the two snap rings. 


6. Position the upper body on the lower body, align 
the bolt holes, then install the valve body bolts, 
and align both bodies as outlined on page 223. 
before tightening bolts equally to 6-8 ft. Ibs. 
torque. 


IMPORTANT: Excessive tightening of these 
bolts may distort the valve bodies, causing the 
valves to stick. 


F. Disassembly of Overrunning Clutch 


The overrunning clutch is secured to the “A” sun 
gear and drum assembly, as shown in Figure 113. 
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Figure 107—Installing the Cam Shaft Assembly 
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Figure 108—Installing Spring in End Bearing 


Removal of the snap ring will permit removal of the 
clutch assembly. 


Inspect the overrunning clutch for wear or rough- 
ness, flat rollers, broken springs, damaged or worn end 
bearings and cages. If any of these conditions exist, the 
overrunning clutch should be replaced. 


G. Assembly of Overrunning Clutch 


Early Model Select-O-Speed Transmissions were 
equipped with a sprag type one-way clutch. When 
replacement of the sprag type clutch is required, the 
new roller type overrunning clutch must be used. The 
following procedure should be carefully followed 
when building up an overrunning clutch and used to 
check the assembled clutch prior to installation in the 
transmission. 


1. Insert the U-end of the end bearing spring into 
the crimped tab in the end bearing as shown in 
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Figure 110—Installing Spring in End Bearing 


Figure 108, and the offset end into the hole in 
the cage. The offset end must be installed in 
toward the cage to permit the spring to be prop- 
erly located with respect to the rollers, 


2. Rotate the bearing with respect to the cage so 
the spring is wound within the inside diameter of 
the cage. See Figures 109 and 110. 


3. In those assemblies using a drum spacer, check to 
make sure the drum spacer is installed squarely 
against the drum. See Figure 111. The spacer 
properly positions the clutch with respect to the 
retaining snap ring groove for proper end clear- 
ance. 
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Figure 111—Positioning the Overrunning Clutch 
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4. Position the overrunning clutch, noting that 


either the arrow head or crimped end bearing is 
positioned up, over the sun gear race, Figure 
111. The crimped bosses on the LD. of the end 
bearings are to be aligned in adjacent valleys. 
Do not attempt to align the upper and lower 
end bearing bosses in the same valleys as mal- 
functioning will result. 


NOTE: When installing the clutch, it is neces- 
sary to hold the loose or lower end bearing 
tight to the cage to prevent the spring from 
becoming unwound. This can be accomplished 
with the ends of the fingers, as shown in 
Figure 112. 


5. With the clutch properly positioned on the sun 


gear race, install the retaining snap ring in the 
groove as follows: 


a. Thread one end of the ring into the groove, 
holding the offset and opposite end of the ring 
out of the groove with 0.015-inch feeler stock. 
See A, Figure 113. 


b. Lock the upper free end of the ring to the 
center portion of the ring by lining up and 
inserting the stamped projection into the elon- 
gated slot, See B, Figure 113. 


c, With the drum firmly held, remove the feeler 
stock and snap the rest of the ring into the 
groove using a screwdriver, as shown at C, 
Figure 113. 


T-1373 


Figure 112—Positioning the Overrunning Clutch 
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Figure 113—Installing Overrunning Clutch Retaining Snap Ring 


6. Install the “A” carrier over the clutch by rotating H. Disassembly of Clutch Packs 
it counterclockwise to cause the rollers to go into 
the correct valleys. Opposite, or clockwise, rota- 
tion of the carriage may tend to force the 
rollers in the adjacent valleys and result in 
damage to the clutch. A final check to insure 
that the carrier has been properly assembled is 
to rotate the carrier, while holding the sun gear 
on a bench. Clockwise rotation of the carrier will 
cause the clutch to lock up. Counterclockwise 
rotation will cause freewheeling, 


The following procedure pertains to all clutch packs 
in the Select-O-Speed Transmission. For purpose of 
illustration, the P.T.O. clutch assembly (Model 81 
transmission) will be shown in Figures 114 through 
118. 

When servicing clutch assembly 2 and 3, it will be 
necessary to remove the snap ring at the rear of the 
mainshaft and remove the mainshaft from the clutch 
assemblies. 


1, Remove the clutch pressure plate snap ring as 
shown in Figure 114. 


NOTE: In clutch 1, the “B” ring gear is 
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Figure 114—Cluich Snap Ring Removal Figure 115—Removing the Clutch Plates 
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Figure 116—Clutch Spring Snap Ring Removal Figure 118—Checking Steel Clutch Plate Coning 
splined to the clutch housing, secured with a 4. Place an air hose nozzle in the hole in the hub, 
snap ring and functions as a pressure plate. as shown in Figure 117, and force the piston out 


2. Remove the pressure plate and bronze and steel ofthe:cintch Honsing with sir pressure: 


plates from the clutch housing, shown in Figure 5. Remove the piston inner and outer seals, shown 
115, in the insert, Figure 117. 
3. Compress the piston return spring in a press with 6. Inspect the clutch piston and bore for scoring and 


the Compressor N 775 shown in Figure 116, then 
remove the snap ring. Guide the spring retainer 
while releasing the press to prevent the retainer 7. Inspect the clutch plates for distortion, wear and 
from entering the snap ring groove. scores, Check the coning of the steel plates, Posi- 


check the fluid passages for obstructions. 
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Figure 117—Clutch Piston Removal Figure 119—Servicing the Servos 
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tion the plates on a flat surface, then check the 
coning with a feeler gauge, as shown in Figure 
118. The plates are coned to 0.015-0.020 inch 
clearance. Replace any of the plates with coning 
less than 0.015 inch. 


8. Using a straight edge, check the bronze plates to 
be sure they are flat. 


9, Inspect the clutch pressure plate for scoring and 
check the release spring for distortion. 


I. Assembly of Clutch Packs 


1. Install new inner and outer seals on the clutch 
piston, apply vaseline to both surfaces and install 
the piston in the housing. 


2. Install the clutch release spring and retainer, with 
Compressor N 775 as shown in Figure 116, Com- 
press the spring in a press and install the snap 
ring. 


CAUTION: Make sure the snap ring is fully 
seated in the groove. 


3. Install the steel and bronze clutch plates alter- 
nately, starting with a steel plate next to the 
piston. Because of coning, all steel plates must 
face the same direction, all concave (hollow) 
sides up. 


NOTE: The model 81 transmission P.T.O. 
clutch pack contains six steel and six bronze 
plates, All other clutch packs contain five steel 
and five bronze plates. 


4. Install the clutch pressure plate with the 
machined surface down and install the pressure 
plate snap ring. 


J. Disassembly of Servos 
1. Before attempting to release the spring tension 
of servo 3, the valve attached to the piston rod 
must be removed by removing the pin, as shown 
in Figure 119. Use a punch smaller than the pin 
diameter so that the holes will not be made 
oversized. 


2. All three servos in the transmission are spring 
loaded. When servicing servos 2 or 3 it will be 
necessary to compress the spring sufficiently to 
remove the nut on the piston rod. 


3. Then, the spring or springs (servo 3) can be 
released, as shown in the insert, Figure 119. 


K. Assembly of Servos 
1. Compress the servo spring and install the nut on 
the piston rod. 


2. When assembling servo 3, insert the spacer over 
the piston rod and stake the valve pin after it is 
installed. 


L. Bearings 


When necessary to remove any of the roller or 
tapered bearings incorporated in the Select-O-Speed 
transmission, use appropriate bearing and gear pullers. 
Be careful not to damage any adjoining components 
or shafts. When pressing bearings on the input shaft, 
make certain they are fully seated and that the slot 
on the front maximum capacity bearing is positioned 
forward. 


The P.T.O. shaft center bearing race (Model 81 
transmission) can be easily removed using Bearing 
Race Puller and Slide Hammer No. 943. 

The output shaft bearing (Model 81 transmission) 
can be removed by alternately wedging each side of 
the bearing using a cold chisel or pry bars. 


M. Flow Restrictor Valves 


1. The servo 3 return flow restrictor valve must be 
pressed into the interlock cover with the opening 
in a vertical position, as shown in Figure 120. 
Otherwise, the fluid passage to servo 3 would not 
deliver fluid properly, and could be completely 
closed off. 


2. The servo 1 flow restrictor valve, shown in the 
insert, Figure 120, was used on early production 
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Figure 120—Servicing Flow Restrictor Valves 
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Select-O-Speed transmissions. This valve has 
been removed in production and should be re- 
moved from all transmissions when they are dis- 
assembled for any reason. It was found on some 
units that the steel ball check valve peens the 
valve seat, restricting the oil flow to the servo. 
To remove the valve seat proceed as follows: 


a. Loosen band 1 adjusting screw lock nut. 


b. Loosen the four bolts securing the No. 1 servo 
cover, at the same time threading in the ad- 
justing screw to compensate for outward pis- 
ton movement. 


NOTE: Do not force the piston outward. 
Care should be exercised to keep the piston 
in the bore, otherwise the band strut may 
drop out of place. 


c. Insert a suitable tool which incorporates an 
offset, and pull out the valve seat as shown in 
Figure 121. This will permit the check ball, 
spring, and washer to be removed. 


d. Replace the gasket and install the cover in 
reverse of the procedure covered in step b. 


e. Adjust band 1. 


N. Disassembly of Speed Selector 


1. Remove the two side covers and three Phillips 
head screws to separate the selector assembly, as 
shown in Figure 122. 


2. Remove the hex nut from the shaft and remove 
the snap ring and retainer plate to expose the 
wheel and cable assembly, shown in Figure 123. 
The shaft can now be withdrawn and the wheel 
and cable can be removed. 


Figure 121—Removing Servo | Flow Restrictor Valve 
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Figure 122—Selector Assembly Components 


3. Inspect all parts of this assembly for damage and 
excessive wear. 


O. Assembly of Speed Selector 


1. Replace the shaft, bushing and retainer plate 
and secure with the snap ring after being certain 
the cable is engaged in the wheel. 


2. Secure the conduit to the fitting and push or 
pull the cable until 1%” of the cable connector is 
protruding from the conduit. 


3. Install the indicator assembly and secure with 
the hex nut. Align the selector housing, install 


BUSHING CABLE CONNECTOR 


WHEEL AND CABLE 


CONDUIT 


. 440 
Figure 123—Servicing the Cable and Wheel Assembly 


242 


the lamp, cover, and three Phillips head screws. 


4. Install the control lever, spring, and notched side 
cover on the right end of the shaft. 


5. The speed selector assembly is now ready to be 
installed on the tractor, and will be synchronized 
to the control valve in the P (park) position. 
Some alignment of the cable may be necessary, 
then securely tighten the hex nut and install the 
left side cover. 


P. Servo 1 Piston ““O” Ring Replacement— 


Without Disassembling Transmission 


1. Tighten the band 1 adjusting screw and loosen 
the four servo 1 cover attaching bolts until the 
servo piston “O” ring is just out of the servo 
bore. At the same time, thread the adjusting 
screw in to prevent the strut from dropping out 
of place. 


2. Remove the four attaching bolts and remove the 
cover being careful to apply pressure on the 
servo piston to prevent the strut from dropping 
out. Replace the piston “O” ring. 


3. Still applying pressure on the piston, install 
servo 1 cover and four attaching bolts. When 
tightening cover bolts, simultaneously loosen the 
adjusting screw to allow servo piston to move 
into place. 


4. Adjust the band and check transmission pres- 
sures. 


Q. Servo 2 Piston “O” Ring Replacement— 


Without Disassembling Transmission 


1. Drain the transmission oil. 


2. In order to remove the servo 2 and 3 cover, it 
will be necessary to either remove the roll pin 
from the feathering pedal and remove the pedal 
or remove the transmission cover and the cotter 
pin and clip from the transmission feathering 
pedal control rod to allow the pedal to clear the 
servo cover, 


3. Remove the servo cover. 


Remove servo 2 and 3 lever and pin assembly 
retainer by removing two nuts, two washers, and 
one bolt. Remove right side P.T.O. cover. 


5. Tighten the band adjusting screw to remove 
free travel in the band and strut and rotate the 
servo 180° to free servo piston rod from lever 
and pin assembly. 


6. Use a screwdriver under the end of the servo 
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on the left side of the case to lift the servo out 
of the case. 


IMPORTANT: Do not allow the servo pin and 
lever assembly to move with the servo piston 
rod as it may result in dropping the strut and, 
in turn, make it necessary to disassemble the 
transmission. 


7. When replacing the servo 2 piston “O” ring, also 
remove and replace the rings on the piston rod 
guide. Remove the guide out of the left side of 
the transmission case by using a long carriage 
bolt and slide hammer. 


8. Install the servo assembly. 


IMPORTANT: Be sure to engage the lever of 
servo 2 lever and pin assembly into the servo 
piston rod. 


9. Install servo 2 and 3 lever and pin assembly 
retainer and loosen band 2 adjusting screw. 


10. Install servo 2 and 3 cover, oil inlet screen and 
feathering pedal or pedal control rod clip. 


11. Fill the transmission with oil, check pressures, 
and adjust band 2. 


R. Servo 3 Piston “O” Ring Replacement— 
Without Disassembling Transmission 


1. Follow steps 1 through 3 under Servo 2 “O” Ring 
Replacement. 


2. Loosen band 3 adjusting screw and remove 
servo 2 and 3 lever and pin assembly retainer by 
removing two nuts, two washers, and one bolt. 


3. Without rotating servo 3, move the servo out of 
the case just enough to replace the piston “O” 
ring. Using the interlock valve on servo 3 as a 
handle, exert pressure on the piston to lift the 
opposite end of the servo so that the spring 
retaining washer will enter the land, and the 
servo assembly will be positioned correctly. 

4. Install the servo lever and pin assembly retain- 
ing plate. 


5. Install‘servo 2 and 3 cover, oil inlet screen and 
feathering pedal or pedal control rod clip. 


6. Fill the transmission to the proper level with oil, 
operate unit, check pressures, and adjust band 3. 


S. Torque Limiting Clutch 


The torque limiting clutch shown in the insert, 
Figure 124, is removed for servicing by removing the 
six mounting bolts and lock washers. The individual 
members of the clutch assembly are shown in the 
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insert, Figure 124. When installing the components, 
make sure the Belville washer is assembled with the 
concave (hollow) side forward. The pressure plate 
and the clutch disc is assembled with the hub adja- 
cent to the clutch housing as shown. 


INSTALLATION OF SUB-ASSEMBLIES 


The transmission assembly procedure includes the 
installation of the sub-assemblies in the transmission 
case and checking transmission and P.T.O, end play. 
Do not use force to assemble mating parts. If the parts 
do not assemble freely, examine them for the cause of 
the difficulty. Always install new seals and gaskets dur- 
ing the assembly operation. 

During the installation of the sub-assemblies, refer to 
Figure 102 for the proper location of all thrust washers. 


A. Transmission Case Linkage 


1, Install the feathering valve lever shaft assembly 
and secure with the two snap rings and the right 
Welsh plug. After valve body assembly is in- 
stalled, check to see if feathering levers contact 
the center of valve spools, if not, drive the shaft 


TORQUE LIMITING | 
CLUTCH ASSEMBLY 


2, 


and Welsh plugs to align. The Welsh plugs must 
be tight against shaft. 


Install the inching pedal shaft and control rod, 
and secure with the retainer clips and cotter pin. 
Install the inching pedal on the shaft and insert 
the roll pin. 


Install the P.T.O. interlock mechanism, ground 
speed P.T.O. shift lever and shifter fork in Model 
81 transmissions and secure with the snap ring 
on the lever shaft and on the fork shaft. Insert 
the P.T.O. interlock flexible cable through the 
clamp in the feathering valve lever shaft link- 
age. The position of the cable within the clamp 
must be properly adjusted after the control valve 
is installed. 


Install the engine speed P.T.O. shift lever assem- 
bly, minus the shifter fork, in Model 81 trans- 
missions, and secure with the clevis pin and 
cotter pin. 


Install the hydraulic lines in the transmission 
case. The P.T.O. line and the main pressure line 
must be extended through the front of the case 


PRESSURE 
PLATE 


Figure 124—Torque Limiting Clutch Assembly 
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to permit “O” ring installation, as shown in 
Figure 125. 


B. Installing P.T.O. System and Input Shaft BGS SHAL 
1. On model 81 transmissions, position the thrust 
washer in the front P.T.O. bevel gear and install 
this gear in the clutch pack. Center the shaft 
seals and insert the P.T.O. shaft into the clutch, 
while holding the bevel gear, as shown in Figure 
126. Install the shim, spacer, and rear P.T.O. 
bevel gear on the shaft and install the assembly 
in the transmission case. 


2. On model 71 transmissions, position the thrust a SHAFT SEALS » 
washer in the P.T.O. clutch hub and install in e 
the clutch pack. Install the clutch assembly in 
the transmission case. Then, center the shaft 
seals and insert the P.T.O. shaft into the clutch 
from the front of the transmission housing while 
holding the drive gear in place. Install the two 
snap rings on the P.T.O. shaft, one behind the 
clutch pack, the other at the rear end. 
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Figure 126—Installing the P.T.O. Shaft 


4. Install the transmission input shaft assembly, 
being certain to fully insert the rear bearing in 
the transmission support web. Be sure the 
P.T.O. shifter fork engages the coupler on Model 
81 transmissions. 


3. On model 81 transmissions, install the engine ©, Transmission Case Components Installation 
speed P.T.O. shifter fork with the long finger to —Tractor Split at Rear 
the top. Position the engine speed P.T.O. shift 


lever in the rear position (1000 rpm). 1. Install the servo 2 actuating lever and pin assem- 


bly and install servo 2 assembly with the bore 
and piston rod seal in place and the notch for- 
ward, as shown in Figure 127. Secure the lever 
pin in the retainer with the flat washer and nut, 
and install the lever pin retainer mounting bolt 
in the case. 


ted 
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Figure 125—Installing the Hydraulic Lines Figure 127—Installing Servo 2 
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2. Rotate band 2 around the center web of the 
transmission and secure in position, with the 
depression in the band end toward the adjusting 
screw. Join the band to the adjusting screw with 
the adjusting strut and to the servo lever with 
the actuating strut. 


3. Install the thrust washer over the rear of the 
input shaft and install the “A” sun gear, over- 
running clutch, and “A” carrier as an assembly. 
Install servo 1 and secure with the cover and 
seal. Tighten the four servo 1 cover bolts to 
20-25 ft. Ibs. 


4. Install band 1 over the “A” sun gear, drum and 
secure with the adjusting screw and actuating 
strut, thin end toward the band. Position the 
thrust washer over the rear of the input shaft 
and install the “A” ring gear “B” sun gear. Then, 
place the thrust washer in the hub of “B” sun 
gear. 


5. Install the selective thrust washer, shown in Fig- 
ure 128, over the distributor shaft. Install and 
center the shaft seals. 


NOTE: If the transmission front end play was 
not within specifications when checked prior 
to disassembly, replace the washer with one 
of correct thickness. End play should be 
0.005-0.015 inch. 


Position the “B” carrier with the thrust washer 


“B' RING GEAR 


“B' CARRIER 


CLUTCH 1 


UPPER 
SHAFT SEAL 


LOWER 
SHAFT SEAL 


“P.T.O. CLUTCH 


HYDRAULIC LINE | © 

FITTING fs 

‘9 S B 446 
Figure 128—Installing the Distributor Shaft in 


Clutch 1 


in place, “B” ring gear and clutch 1 assembly 
over the distributor shaft, as shown in Figure 
128. Carefully insert the upper shaft seal into 
its groove with two screwdrivers to permit lower- 
ing the clutch. The lower shaft seal is locked, 
as shown, to facilitate entry into the clutch hub. 
Install this assembly in the transmission case 
being careful to align the two hydraulic lines 
(main supply and P.T.O.). The servo 1 tube 
may be installed after distributor installation is 
completed. 


On model 71 transmissions, position the “B” car- 
rier with the thrust washer in place into the “B” 
ring gear and clutch 1 assembly and install in 
position in the case, For ease in installation, in- 
stall two lock-type shaft seals on the distributor. 
Install the distributor by raising it over the 
servo 3 actuating lever and pin assembly, start- 
ing shaft seals in clutch 1 housing and moving it 
into position. 


Start the four distributor mounting bolts. Then, 
insert the two servo fluid tubes into the dis- 
tributor. Be certain that tubes are directing the 
fluid flow in the proper direction, and tighten the 
distributor mounting bolts to 20-25 ft. Ibs. Attach 
the P.T.O. hydraulic line to the distributor. 


. Install servo 3 assembly, notch rearward, and the 


actuating lever and pin assembly. Secure the 
lever pin to the retainer with the flat washer and 


CLUTCH HOUSING 


SHAFT SEAL 


MAINSHAFT 
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Figure 129—Installing the Mainshaft in the 
Clutch Housing 
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10. 


11. 


12. 


nut, then secure the retainer. Install the adjust- 
ing screw and secure band 3 in position, with the 
depression in the band end toward the adjusting 
screw, Join the band to the screw with the ad- 
justing strut and to the servo lever with the 
ictuating strut. 


Install the servo interlock cover and gasket, 
making sure the check ball pin for servo 2 is in 
place in the cover. Install the strainer and plug 
assembly. Tighten the interlock cover attaching 
bolts evenly to 35-40 ft. Ibs. Be certain flat 
washers and lock nuts have been installed on all 
band adjusting screws. 


Install and center the three rearmost shaft seals 
on the mainshaft, and install the shaft in the 
housing for clutches 2 and 3, as shown in Figure 
129. Position the thrust washer over the shaft 
and install the “C” carrier, as shown in Figure 
130. Then, position the next thrust washer over 
the shaft. 


Install and center the remaining four shaft seals 
on the mainshaft and install the “C” sun gear 
with its five shaft seals in place, as shown in the 
insert, Figure 130. Coat these seals with vaseline 
to hold them in place. 


Install the thrust washer on the rear side of the 
distributor, and properly position the ground 
speed P.T.O. shifter fork (Model 81 trans- 
mission). 


THRUST WASHER 
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Figure 130—Installing the “C" Carrier in Clutch 2 


13. 


14. 


15. 


Install the mainshaft, “C” sun gear, “C” carrier 
and clutch housings 2 and 3, as an assembly. 
Install the thrust washer on the rear of the main- 
shaft and install the “C” ring gear “D” sun gear 
assembly. Be certain the “D” sun gear is com- 
pletely inserted into clutch 3. 


Position the ground speed P.T.O. drive collar in 
the shifter fork (Model 81 transmission), and 
install the selective thrust washer in the “D” 
carrier, in the rear support. 


NOTE: If the transmission rear end play was 
not within specifications when checked prior 
to disassembly, replace the thrust washer with 
one of correct thickness. End play should be 
0.005-0.015 inch. 


Install the rear support, “D” ring gear and gasket 
with the P.T.O. shaft in place on Model 81 
transmissions, and over the P.T.O. shaft on 
Model 71 transmissions. Do not install the rear 
seal (Model 71 transmission). Tighten the five 
rear support attaching bolts to 35-40 ft. Ibs. 
Clamp the P.T.O. interlock cable conduit by 
installing the external tooth lock washer and 
shield-nut on the top center rear support bolt. 


D. Transmission Case Components Installation 


—Tractor Split at Front 


1, 


Install the adapter plate and gasket, centering 
the P.T.O. shaft with a suitable tool, as shown in 
Figure 131. Tighten the nuts to 25-30 ft. Ibs. 


Figure 131—Installing the Adapter Plate 
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. < screws in the valve upper body should not be in- 
TRANSMISSIONE stalled, as the two regulating valves and the system 
INPUT SHAFT jazeers Ag relief must be properly adjusted during actual opera- 


RTO. CLUTCH tion of the transmission. 


HYDRAULIC FLUID Jeg #40 Ven 7 1. Depress the transmission inching pedal and in- 
: stall the gasket and control valve body assembly. 


2. Tighten the six valve mounting bolts to 5-8 ft. 
Ibs. with the valve body in the park position. 


3. Install the starter safety switch. 
4. Install the oil filter or discharge tube. 


NOTE: After the transmission is installed, the 
control valve will have to be adjusted as out- 


/ peers. lined in the adjustment section of this manual. 


450 G. Filter Installation 


Figure 132—Installing the Pum 
2 - is 1. Disconnect the feathering valve return spring. 


2. Install the pump to adapter plate gasket. 2. Bend the ends of the cotter pin that attaches the 
feathering pedal upper actuating rod to the 
rocker, upward as far as possible, as shown in 


Figure 134, to prevent interference with the 
filter can. 


3. Install the pump carefully over the input shaft, 
as shown in Figure 132, and tighten the four 
pump mounting bolts to 15-18 ft. Ibs. 


E. Checking the P.T.O. Shaft Preload 3. Assemble the inlet tube and flange to the inlet 
end of the filter can marked “IN” with the clamp 


as shown in Figure 134. Make certain that the 
nuts of the retaining clamp are facing up and 
are loose enough to rotate the tube on the can. 


1. On Model 81 transmissions, install the P.T.O. 
bearing retainer and tighten the four attaching 
bolts to 12-15 ft. Ibs. Remove the right side cover, 
wrap a piece of cord around the shaft spacer, 
and attach it to a pull scale, as shown in Figure 
133. The preload should be 18-25 lbs. when 
checked with Pull Scale 3600-E. Preload can 
be adjusted by varying the size and number of 
shims under the bearing retainer, as shown in 
the insert, Figure 133. Install the side cover and 
the front P.T.O, clutch hydraulic fluid line, 
shown in Figure 132. 


2. On Model 71 transmissions, install the P.T.O. 
shaft cover and tighten the four attaching bolts to 
12-15 ft. Ibs. Remove the right side cover, wrap a 
piece of cord around the P.T.O, shaft and attach 
it to Pull Scale 3600-E, as shown in Figure 133. 
With the rear seal removed, the preload should 
be 18-25 lbs. when checked with the pull scale. 
Preload can be adjusted by varying the size and 
number of shims under the shaft cover, as shown 
in the insert, Figure 133. Install the P.T.O, shaft 
rear seal. Install the side cover and the P.T.O. 
clutch hydraulic fluid line, shown in Figure 132. 


F. Control Valve Body Installation I 
The two retainers which secure the four adjusting Figure 133—Checking P.T.O. Shaft Preload 
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CUAMP. RETAINING retaining clip at the lower end of the outlet 

NUTS FACE UP tube, toward the center of the transmission. 
Move the tube with a long screwdriver, just far 
enough to eliminate the interference. 


: y, 7. Tighten the inlet tube clamp nuts to 30-40 
COTTER PIN & Z in. Ibs. 
INSTALLED © 


WITH END 8. Install the feathering pedal return spring. 
BENT UPWARD er * 


H. Transmission Cover Installation 


RETAINING NUTS NOTE: It is recommended that a new trans- 
mission cover gasket and conduit fitting seals 
be installed to prevent leakage during future 
operation. Be certain that the conduit fittings 
are tightened securely. 


FACE TO tae 


1. Check to be certain that the control valve is in 
the (P) park position with all six spool-type 
valves in the valve lower body in the “OUT” 
position, 

2. Thread the lower selector cable into the P.T.O. 
cable connector and guide the connector into the 
pilot while the cover is being lowered into place, 
as shown in Figure 135. When the cover is in 
position, move the cable up and down to be sure 
that the connector is moving freely within the 
pilot and install the cover bolts, but do not 
tighten them. 


CLIP OVER WEB 


Figure 134—Oil Filter Installation 


Secure the outlet tube to the filter can making 
sure that the clamp attaching nuts will be toward 
the rear of the transmission when the filter is 
installed. Tighten the two nuts securely. 3. Remove the lower selector cable and start the 


4. Lower the outlet tube through the opening at P.T.O, control cable in the connector by turning 


the left rear of the transmission adjacent to the = 
“C” ring gear. On Model 81 transmissions, the gigs LOWER SELECTOR 
tube is positioned between the inner lock conduit ‘ ? CABLE 

and the feathering pedal actuating rod. 


5. Locate the web in the bottom of the transmis- 
sion case by moving the lower end of the outlet 


tube forward and back. After locating the web, P.T.O. 
CONNECTOR PILOT i 


seat the clip at the lower end of the tube, as 
near as possible to the center of the transmission 
and still have clearance between the outlet tube 
and “C” ring gear. 


6. Position the new inlet tube gasket on the control 
valve upper body. Align the holes in the inlet 
tube flanges with those in the control valve. 
Install the two longer 14” bolts in the right side 
of the flange and the shorter %” bolt in the 
remaining hole. Hold the filter in a position to 
provide clearance between the feathering pedal 


rod and outlet tube, then, tighten the three flange : pee Be P.T.O. CABLERM 
attaching bolts to 60-72 in. Ibs. If interference ; T-1380] 


between the outlet tube and feathering pedal 
rod is noted after tightening the bolts, move the Figure 135—Transmission Cover Installation 
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the control handle counterclockwise. Once the 
cable is started, again check to be sure the con- 
nector is moving freely within the pilot. 


4. Thread the P.T.O, cable into the connector until 
the lower end of the conduit contacts the cover 
fitting. Secure the P.T.O. control handle assem- 
bly to the tractor hood with the washer and 
jam nut. Be sure the tab in the hood is in the 
groove in the threads to hold the handle in a 
vertical position. Tighten the upper and lower 
conduit nuts securely. Check the P.T.O. control 
handle for ease of operation. 


5. Thread the lower selector cable into the wheel 
in the control valve. If the cable does not turn 
freely, some slight movement of the cover is 
possible and, if necessary, the cover conduit 
fitting can be gently moved in the proper direc- 
tion with a hammer and punch to obtain the 
proper alignment of cable and wheel. The cable 
must pass through the fitting freely to insure 
normal operation of the selector assembly. 


6. Tighten the cover bolts and recheck the cable 
for freedom of rotation. Turn the cable as re- 
quired to obtain a length of 2%” from the top 
of the fitting to the upper side of the notch in 
the cable connector, as shown in Figure 136. 
With the control valve in the (P) park position, 
this measurement will synchronize the control 
valve to the selector assembly. 


7. Install the selector assembly with the selector 
lever in tenth speed, Attach the wires to the 
safety switch and selector lamp and connect the 
two flexible cables together. Now move the 
selector lever to the (P) park position which 
should bring the conduit down to contact the 
fitting in the cover. 


8. Secure the selector assembly to the hood with 
the four Phillips head screws, and tighten the 
lower conduit nut on the cover fitting. 


9. Check the operation of the selector assembly for 
proper and complete selection of all speed ratios 
and, with the engine running at 800 rpm, check 
the P.T.O. control for normal operation. If the 
lubrication indicator lamp remains lighted, other 
than when the P.T.O. control handle is at a 
midway point in its travel, the cable is not suffi- 
ciently threaded into the connector. This situa- 
tion results in the loss of transmission lubrica- 
tion and slipping of the P.T.O. clutch. Adjust- 
ment of the P.T.O. control is necessary to obtain 
the proper synchronization. 


10. TROUBLE SHOOTING SELECT-O.SPEED TRANSMISSION 


A systematic procedure must be followed to locate 
the causes of an inoperative or malfunctioning trans- 
mission. The procedure consists of a series of mechani- 
cal, electrical and operational checks, designed to locate 
the specific area of difficulty. 


However, depending upon the condition of the trans- 
mission, the problem may be easily diagnosed by follow- 
ing the checks covered in the preliminary checks or by 
using Table I of the Diagnosis Guide, Page 253. This 


guide lists the causes of various operational difficulties 
which are expressed in problem form. Table II of the 
Diagnosis Guide lists the possible causes of the general 
conditions given in Table I. 


If the transmission problem is one of overheating or 
slippage in certain gear ratios, under loaded conditions, 
the more thorough Diagnostic Procedure should be 
followed which will include a complete pressure check 
of the system. 
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A. Operational Checks 


During the course of diagnosing some of the trans- 
mission difficulties, the tractor may have to be oper- 
ated. For this reason, it is important that these opera- 
tional checks be properly performed as covered 
below, following the sequence given in the Diagnostic 
Procedure. However, before proceeding with these 
checks make sure the engine is operating properly as 
this is essential for good transmission performance. 


Pressure Checks: Prior to making any pressure 
checks, disengage the traction clutch as covered on 
Page 217. The pressure check procedures are covered 
on Page 220. Record the pressure readings at each 
servo for each gear ratio. The pressure at each servo 
at 800 engine rpm and 120°F oil should be 180+ 
10 psi. A variation between servo readings should 
not exceed 3 psi. The regulating valve pressures are 
to read 150+ 5 psi. 


Torque Limiting Clutch Check: The torque limiting 
clutch, mounted on the engine flywheel is designed 
to slip under torques encountered from impact or 
shock loadings. If for any reason, it is suspected the 
torque clutch is not transmitting engine torque, a 
clutch slippage check can be made as follows: 


1. Operate the tractor under load until the engine 
and transmission has reached the operating tem- 
perature at which the condition occurred. 


2. Under a fully loaded condition, operate the 
tractor in 8th, 9th, or 10th gear at full throttle 
and quickly apply both brakes to simulate a 
shock loading and to slip the torque limiting 
clutch. 


a. If the engine pulls down to 1000 rpm and the 
engine stalls, the clutch is holding. 


b. If the brakes completely restrain the forward 
motion of the tractor and the engine does not 
lug down below 1000 rpm, torque limiting 
clutch slippage is indicated. 


B. Preliminary Checks 


The following preliminary checks should be per- 
formed before any thorough diagnosis is made. This 
will eliminate the loss of valuable time should these 
factors be the cause of difficulty. 


1. Transmission Oil Level. 

2. Traction Coupling Engaged. 
3. Band Adjustment. 

4. P.T.O, Handle Adjustment 


C. Diagnostic Procedure 


If, under any condition of normal transmission 
operation, whether under load or at specified idle 
speed, transmission malfunctioning is present, use this 
procedure. If the transmission is inoperative, refer to 
Table I Diagnosis Guide. Primarily, the Diagnostic 
Procedure is based on the use of the lube light to 
segregate the general source of difficulty. Then, if it is 
found that after making the pressure checks that 
incorrect pressures are evident, the lube light is then 
used in conjunction with these readings to establish 
five possible Hydraulic Conditions. These hydraulic 
conditions can be used for determining the nature of 
the problem. In the case of Hydraulic. Condition 5, 
the Trouble Shooting Chart is to be used to further 
segregate the area of difficulty. 


If the lube light remains ON, check the following: 


1. Low oil level. 


2. Shorted lube circuit electrical connections or 
defective sender switch. 


*3, Low circuit pressures. 


NOTE: If the lube light comes on in certain 
gear ratios perform the pressure check and 
refer to Hydraulic Condition 5. 


If the lube light remains OFF, check the following: 


1, Broken electrical connection or defective fuse 
(only prior to engine starting up). 


2. Band adjustment. 
3. Traction coupling. 


*4, Excessive or improperly adjusted circuit pres- 
sures. 
*Perform pressure checks and proceed to Hy- 
draulic Condition applicable. 


NOTE: If the pressures are to specification 
and rough shifting characteristics exist, check 
control valve alignment, overrunning clutch 
operation, and regulating valve pressure set- 
ting. 


D. Hydraulic Conditions 


Pressures are to specification but lube light remains 
ON: 


1. Lube relief valve stuck open or improperly 
adjusted. 


2. Excessive transmission end clearances. 


3. Restriction in the lube circuit. 
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4. Broken shaft seals. 


5. Defective sender switch. 


All pressures are above specification: 


1. System relief valve improperly adjusted. 


All pressures are below specification and lube light 
remains OFF: 


1. System relief valve stuck open. 


2. Other system problems in conjunction with de- 
fective lube sender circuit. 


All pressures are below specification and lube light 
remains ON: 


1. Plugged suction screen or restricted input line. 
. Defective pump or gasket. 
. Defective pressure line or “O” rings. 


. Leaking or missing valve body gasket. 


2 

3 

4. 

5. Leaking between valve body halves. 

6. P.T.O. control knob linkage adjustment. 
7 


. Be or B; spool valve missing. 


8. Torque limiting clutch. 


Pressures are below specification in certain gear 
ratios where lube light is ON: 


1.. Observe in which gear ratios low pressure read- 
ings occur. 


2. Fully depress the inching pedal in the gear ratios 
where low pressure readings occur and note the 
lube light and pressure readings on servos 2 
and 3, 


a. If the pressure incteases and the lube light 
goes OFF, leakage is occurring in the transmis- 
sion indirect circuit which consists of circuits 
for Cy, Co, Cg, and By. 


b. If the pressures at B, and for Bs remain 
low, leakage is occurring in the direct circuit 
of which servo 2 and servo 3 are a part. 


3. Use the Trouble Shooting Chart on Page 252 and 
note which servos and clutch packs are pres- 
surized for the gear ratios where low pressure 
readings are occurring, A process of elimination 
will pin point which servo, or clutch is leaking. 


4, If it is noted that consistent low pressures exist 
in the gear ratios where either C,, C2, Cz, and B:, 
is pressurized, the following items should be 
checked: 


a. Improperly assembled transmission feathering 
valve. 


b. Spool valve missing from circuits C,, Co, Cs, 
or By. 


c. Leaking valve body gasket. 


E. Diagnosis Guide and Trouble 
Shooting Chart 


The Trouble Shooting Chart shows the application 
of the various clutch packs and bands, as well as the 
overrunning clutch for each gear ratio. The applied 
unit is indicated by the bold fetter “A”. 

Should the band or clutch for some reason be in- 
operative either constantly applied or released, trans- 
mission malfunctioning will result. Either of these 
conditions can be determined by using the “a-applied, 
does not release” or the “r-released, does not apply” 
columns under the element involved in conjunction 
with the “inoperative” lines included with each gear 
ratio. Thus, if the tractor is operative in some gears, 
inoperative in others, and locks up, ie, stalls the 
engine in the remainder, the vertical columns under 
“a” and “r” should be checked to determine which 
column corresponds with the conditions encountered. 

To diagnose this condition, operate the tractor at 
idle speed with the inching pedal fully depressed. 
Observe the transmission operation in each gear ratio 
by gradually releasing the inching pedal. 

If the Trouble Shooting Chart is used in conjunc- 
tion with the pressure checks, the band or clutch 
columns must be approached solely from a hydraulic 
pressure application standpoint whether the element 
itself is applied or released. The pressure applications 
on the chart are indicated by the shaded areas, Thus, 
for the 3rd gear ratio, pressure is applied to band 1 
servo, band 2 servo, and clutch pack 3. 

Since the pressure checks are made only at the 
band servos, it is necessary to compare the low pres- 
sure readings obtained in the various gear ratios with 
the shaded areas on the chart in order to form a 
pattern. This, of course, is done following the proce- 
dure covered in Hydraulic Condition 5 in the Diag- 
nostic Procedure. 

For example, low pressure readings are noted in: 
Reverse 1, Reverse 2, 9th, and 10th. 

The feathering pedal is depressed as covered in 
B (1) of condition 5 and the lube light goes out and 
pressures at band servos 2 and 3 increase. Since only 
the above gear ratios are affected, and since only the 
indirect circuit is involved, it is readily indicated by 
shaded areas on the chart that clutch pack 1 is the 
element involved. Thus, the leak is occurring only in 
the clutch 1 circuit. 
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TABLE f 
DIAGNOSIS GUIDE 


1. Transmission remains in Park Low fluid pressure 
. Bands 2 and/or 3 not released 
. Damaged or broken selector cable 


2. Transmission goes to Neutral . a. Band 2 or 3 released 
. Clutch packs not engaged 
Traction coupling disengaged 
. Damaged or broken selector cable 


3. Transmission functions in all selector positions, . a Low fluid pressure 
but can be held in tenth speed, without stalling . Defective torque limiting clutch 
the engine (1500 rpm), when brakes are applied 


4. Transmission functions in Reverse only . Mainshaft broken or damaged spline on “B” 
carrier 


5. Transmission functions in 3, 4, 7, 8, 10 and R, . Overrunning clutch does not apply 
only 


6. Transmission functions in all selector positions 6. Band 1 does not apply 
but provides the direct ratios only 


7. Transmission goes to Neutral in Park, 5, 6, 7 7. Band 2 does not apply 
and 8 


8. Transmission goes to Neutra] in Park, 1, 2, 3, 4, 8. Band 3 does not apply 
R, and Re 


9. Transmission goes to Neutral in 9, 10, R, and Rz . Clutch 1 does not apply 


10. Transmission goes to Neutral in 2, 4, 6, 8, 9 . Clutch 2 does not apply 
and 10 


11, Transmission goes to Neutral in 1, 3,5 and 7 . Clutch 3 does not apply 


12. Transmission locks up in 3, 4, 7, 8, 10 and Re . Overrunning clutch does not release 


13, Transmission functions in all selector positions . Band 1 does not release 
but provides the overdrive ratios only 


. Transmission locks up in 1, 2, 3, 4, 9, 10, R: and . Band 2 does not release 
R,, and goes to Park in Neutral 


. Transmission locks up in 5, 6, 7, 8, 9 and 10 . Band 3 does not release 


. Transmission locks up in Park, 1, 2, 3, 4, 5, 6, 7 . Clutch 1 does not release 
and 8 and goes to R; in Neutral 


. Transmission locks up in Park, 1, 3, 5, 7, Ri and . Clutch 2 does not release 
Rz and goes to 2 in Neutral 


. Transmission locks up in Park, 2, 4, 6, 8, 9, 10, . Clatch 3 does not release 
R, and Re» and goes te 1 in Neutral 
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TABLE IE 
DIAGNOSIS GUIDE 


Condition Possible Cause 


(Does not apply) 


(Does not release) 


. Clutch 1 Inoperative 
(Does not apply) 


(Does not release) 


. Clutch 2 or 3 Inoperative 
(Does not apply) 


(Does not release) 


Gear Ratios 


Gear Ratios 


Step-Down Ist 
Step-Down 2nd .. 


5. 


egpl|ogp 


1. Low Pump Fluid Pressure 1, a. Low fluid level f. Defective pump 
b. Plugged suction screen or incorrectly g. Leakage between valve body halves 
installed h. Leaking valve body gasket 
¢. Pump gasket leaking i. System relief valve stuck open 
d. Pump pressure line or “O” ring leaking | j. Restricted pressure line 
e. Defective torque limiting clutch 
2. Overrunning Clutch 2. Defective unit 
Inoperative 
(Does not apply) 
(Does not release) 
3. Band 1 Inoperative 3. a, Band too loose—adjust | e. Pressure line leaking 
(Does not apply) b. Band strut out f. Leaking servo “O” rings 
c, Leakage between valve body halves g. Scoring or burring of servo 
d, Leaking valve body gasket 
(Does not release) | a. Band too tight—adjust c. Band spool valve stuck 
ia b, Servo return spring broken or defective | d. Scoring or burring of servo 
4, Band 2 or 3 Inoperative 4 Band too loose—adjust d. Scoring or burring of servo 
e. 


Band strut out 
Servo spring broken or defective 


. Servo spool valve stuck 


Band too tight—adjust d. Fluid line “O” rings leaking 
Leaking valve body gasket e. Leaking servo seals 
Leakage between valve body halves f. Scoring or burring of servo 
a. Leaking valve body gasket ‘d. “C” sun gear seals 
b. Leaking piston “O” rings e. Distributor seals 
c. Mainshaft seals f, Scored or burred piston 
a. Clutch spool valve stuck c. Broken or defective clutch spring 
b. Scored or burred piston d. Warped or defective clutch discs 
. a. Leaking valve body gasket e. Mainshaft core loose 
b. Leaking piston “O” rings f. Broken mainshaft 
c. Mainshaft seals g. Leakage between valve body halves 
d. “C” sun gear seals =| h. Scored or burred piston 
a. Clutch spool valve stuck c. Broken or defective clutch spring 
b. Scored or burred piston d. Warped or defective clutch plates 


11. SPECIFICATIONS 


FOUR SPEED TRANSMISSION 


Preload 


Countershaft 
Mainshaft 


Re 15-30 in, lbs. 
20-35 in, Ibs. 


SHERMAN STEP-UP AND STEP-DOWN 


TRANSMISSION 
Gear Ratios—Cont’d 
++ 165-1 Standard ist ...... 


13.7-1 Step-Down 3rd 
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SHERMAN STEP-UP AND STEP-DOWN 

TRANSMISSION—Coni’d 
Gear Ratios—Cont’d Gear Ratios—Cont’d 
Standard 2nd ........ cece cee cece cere ee 9.06-1 Step-Up: 4th. oii oe nal eauese piloted batten’, 1.9-1 
Step-Up Ist 0... cece eee ee eee e eens 7.2-1 Step-Down Reverse .....-. see ceeeceeeeeneee 15.7-1 
Standard 3rd 1... . cece ee rece ence cree eee 6.22-1 Standard Reverse ........-. eee even eee .. - 10-50-1 
Step-Up 2nd: i500: gone es sedis Coe bere deere §.9-1 Step-Up Reverse ......... Site eed Bei ote sum orece ss Sig 69-1 
Step-Down 4th ......... cc cee cere cece eee 44-1 7 
Step-Up 3rd ....... eis ee shete eins Beeler a Site ene Oe 41-1 Oil Capacity 
Standard 4th ...... Eee aisha eighbvn ecd= otaie: $s eae are 2.98-1 Tenstial PN 666558 ho ie aiid ee es Bw ork Tee 1U.S. Quart 

SHERMAN REVERSING TRANSMISSION 
Gear Ratios Oil Capacity 
Ditect: jp aters Caste vee Syren 6 Ue pe aie eR caece 1-1 Initial Fill 6c 6 cosas eine ene sees 1 U.S. Quart 
FIVE SPEED TRANSMISSION 

Gear Ratios Preload—Double Clutch 
Jabs i526 pS aiele winged SRM aS HAO ey NaS NS Cea 17.55-1  Countershaft ........... tyeorcd yee e ace Fn lO los* 
BD ns: wcrerdsecerstet end a3 wig a Oar6 borane pereceeee ALOFL : * 
3rd... i : interes ae ae eT 831-1 Mainshaft ........... Sada webs vee ee eee e B10 Ibs.* 
4th .. 2.4... Sasa ee Pe KeeeePen yleeaeae’ 6.02-1 *Cord wrapped on countershaft final drive. 
Sth: av alie wire Ve neaiee suns ardvelalbeyesetb slereb.< 38- . 
SA Gite ie oa io.25.1 **Cord wrapped on main cluster gear (between gers). 


Preload—Single Clutch 


Countershaft 0.0.0... cece ee eee eee eee 7-10 Ibs.* 
Mainshaft ......... 00.0 cece eee seen 10-12 Ibs.** 


Oil Capacity 60... cece eee tence ens 8 U.S. Quarts 


SELECT-O-SPEED TRANSMISSION 


NOTE: All specifications are given in inches, unless 


otherwise noted. 


GENERAL 
End Play 
Front Transmission .............0.00005 0.005-0.015 
Rear Transmission .........0...0.ee ees 0.005-0.015 
Planet Pinion Gears ............00005 . -0.008-0.025 
Preload 


P.T.O. Shaft Bearings ............... 18-25 Ibs. pull 


General—Cont’d 


Servo Bore Diameter 


Servo: PU. ioc heehee i eee teas Seen a 1,999-2.001 
Servo: $2) asian eosin iead ees ieee eis 2.125-2.127 
Servo #3 .... cee eee eee enee ayoteia cuareceris 3.000-3.002 


Planet Gear Bore Diameter 


Ay By specie sie S588 oes steele 2 0.8063-0.8068 
D wiceceescceeees eiacelwraiiearSiia hers Wie lecare 1,1062-1.1067 
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General—Cont’d 
Planet Gear Shaft Diameter 


Ay By Geen sdieds caetisine es ee baie Sas aes 0.5557-0.5560 
Di oss Nea c/o bi wletes hale doavendieryrdun Signe arse 0.7930-0.7934 


Band Adjustments 


Band PL sc teincsicieceny ce See bs clas er aared eee One Turn 
Bean: 82 si scsib ba ge ah 5 ee Bisa 6 Tore ee Slee Oe ¥% Turn 
Band #32063 seeing eee ee eis ibre ales. beee ee ¥, Turn 


Thrust Washers 


Standard. icici cates Oe iiss aa hia 0.06 1-0.063 
Selective—Front 1.0.1... cece ee eee 0.062-0.122 
Selective—-Rear 0... cc cece eee cee ees 0.092-0.152 


(Selective Washers are available in increments of 0,010) 


HYDRAULIC SYSTEM 


Reservoir 

Fluid Specification .......... M2C41 Hydraulic Fluid 
Location .....-...e0 eee eee Sere Transmission Case 
Capacity: pci cane ee oh ae coe bee ees 11.5 Quarts 
Pump 

TYPO? scien vied ce’ thle @ibTaue’S and aielartagends Roller Vane 
Capacity . 6... 0. ccc eee eee eee 10 gpm @ 2000 rpm 


and 200 psi (175° F.) 


Control Valve Body 


Valve Spool Diameters ..............4 0.3738-0.3742 
Bore Diameters ........... 0000 ee eee 0.3751-0.3758 
Trunnion Diameter—Left ............. 0.4350-0.4355 
Trunnion Diameter—Right .............. 0.437-0.443 
Valve Body Flatness ..........-02005 0.0003 T. I. R. 


Valve Spring Free Lengths 


Feathering Valves (2) .......-eeeeeeeee 1.110-1.130 
Detent (1) 0... .... cee ee eee eee 0.98 Approximately 
Spool Return (6) ...........-. 1.240 Approximately 
System Relief (1) ............-. 2.02 Approximately 
Regulating (2) ...........0005- 2.02 Approximately 
Lubrication (1) .............. 1.450 Approximately 


Hydraulic Pressures @ 800 Engine rpm 
and 120° F. Fluid Temp. 


System Relief ..............-0000- 180 psi + 10 psi 
Regulating (Partial Feather) ........ 150 psi 5 psi 
Lubrication (At Rear Support) ...... 2 psi Minimum 


TORQUE LIMITING CLUTCH 


Belleville Spring—Thickness ...........- 0.084-0.086 
Belleville Spring—Dish (Free) .......... 0,195-0.205 
Drive Plate with Lining Thickness ....... 0.333-0.347 
Flywheel Depth ......-.... cee eee eee? 2.026-2.032 
Pressure Plate Thickness ........+....5- 0.278-0.282 


BUSHING DIAMETERS 


“A” Sun Gear ...... ccc cece cece eee eaee 1.249-1,250 
Clutch #1 Housing ...........02 0 eee 2.2178-2.2188 
“C” Carrier—Front 1... 6... cee ee ee eee 3.0615-3.0625 
“C” Carrier—Rear 1.1... ccs e cee teeter 1.374-1.375 
“DP ‘Sun’ Gears cies 5c fsidea a sae wae BO pelos 0.999-1.000 
Rear: Support: ss ccjreieisieis tre vise vie hve calale es 1,749-1.750 
P.T.O. Driven Gear—Front ........-0..65 1.874-1.875 
P.T.O. Driven Gear—Rear ............0. 1,.624-1.625 


OUTPUT SHAFT SPEEDS @ 1750 


ENGINE RPM 
Speed Output Shaft rpm 
RD sea sveceie bras ca aera ops RED ae See See ee —202 
Re dys. a ck hae ba Saale EGS Ate ood Rese e Makers titre —137 
Nee scbae a ae Gea Er eeawas (Slight Creep Possible) 
D Sersse oiditeace achisos aystei he blake die toa afRiate- anes any naths adda 46 
seine erro ereAe PSeetoaars siagaten ste pcayh ant 65 
Bis dcadoyapetavaite yortesah diecet&: 4c ndend wth: dysse lara taala brates gee .. 68 
a foc te aint Lin/ Wars octiaha ot4ldysjo 2. iserene Bisa carenaiate More ates 97 
IDI deahisrans Se tcepartpalase lore salais) ovehaqensl ah otahie, aa eve Gyeraveg aya ee et) 
Gi sf b ai a ath el GEINS wene os ecina sre-esecatacensy Siadergia Pee a 200 
LD, -idipatalesra ed Sofa eaten Gi Gnea smite de aaae ede es 230 
Bd Seances a see dye wei 8 Pe Erbe 295 
Da aN eters Searbesl bv Sest ow Sangh anasb eS eral sua yea ble gi Se 478 
MO? i isseiiied SE eed ae tee Biss ies Pea gee aes 709 

TORQUE SPECIFICATIONS 
Torque In 
Ft. Lbs. 

Valve Body Mounting Bolts .........-..-0ee ees 5-8 
P.T.O. Bearing Retainer Bolts ...........+.645 12-15 
Pump Mounting Bolts ....... 0.66.20 e ee ences 15-18 
Adapter Plate Nuts .......... 00. c cece eee 25-30 
Distributor Attaching Bolts ........-....2056- 20-25 
Rear Support Mounting Bolts .............644 35-40 
Interlock Cover Attaching Bolts .............. 35-40 
Servo #1 Cover Attaching Bolt .............. 20-25 
Servo Actuating Lever Pin Nuts ............ 100-120 
Lever Pin Retainer Bolt ...........-...04- 90-110 

P.T.O. Hydraulic Fluid Line Fitting 
to Distributor... o3 eke sole be ee ae ee 10-12 
Torque Limiting Clutch Mounting Bolts ...... 25-30 


Transmission Cover Attaching Bolts ........... 18-23 
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12. SPECIAL TOOLS 
The following special tools are required to disassem- = 956-2... eee ee eee eee Pilot Bearing Puller 
ble and assemble the tractor transmissions, LOATATA ieee Riese Senko Veeids woe ah-aeaiga'd s Test Collar 
Four Speed Transmission 
Five Speed Transmission 
Tool No. Description nae 
POD? doers dreieug. les dioraiep ora earn tase a. 30s Ratchet Wrench pS cra Nee Description 7, 
630-8 avenisnsaeeiaereas Step Plate Set (No. 1-11) 930-8... -. +--+ + ese eeee eee Step Plate Set (No. 1-11) 
630-T. oo. cc ccceccveues Step Plate Set (No. 12-17) 630-8 cress taos a Saas Step Plate Set (No. 12-17) 
SOc Br, Sine beak hail eee Poa ee Extensions SUB oso sc éntacisnaieve ip dee siareieie aia te Stave Bushing Driver Set 
re Leanne Oe Seclan dis Seis Push Puller 1T-818..----++-+++-- Heavy Duty Bushing Driver Set 
943. occ ccccuceuuce Bearing Cup Pulling Attachment 943.8 sedis teesinds Bearing Cup Pulling Attachment 
OAS .cccid haces cen whi eek huelod Slide Hammer QOD ee draie's eiteseia dveraeysewe ocgsa's Bearing Pulling Attachment 
O51... cccceaes Parnes Bearing Pulling Attachment 9508s satacs luis ote won “acashta Wneraneies ser Pilot Bearing Puller 
QB EB is boo Fnce Soe Koc ptepeea Pilot Bearing Puller SOOO: oss eaieseioce aes aside a tees eraser done See erecens Pull Scale 
1002 ...c.eecee et tie on an ee oie eae Bee Puller AM. cere reece eee eee e ees Sleeves (Suitable) 
POOR 5 eae Vines pee aint ne re ene e Puller 
AGOQSA: f.0. 56 Bie dies ovens arerote's tele g ogee Beare Preload Gauge a oa 
lect-O-Speed 
VOLT 0326 eve ear ate Shift Lever Spring Compressor Seleet-O-Speed Transmission 
BA oisiiiciiice poets Upakie oe Sates ee Sleeves (Suitable) Tool No Description 
N-774-A. occ cece teens Pressure Gauge (0-300 psi) 
toy N-775 wc ccc ecccnes spettaeine tes ets ohcanas os Compressor 
h T: : 
Seetien eenemacons 6308s odvcGwesas nes ....Step Plate Set (No. 1-11) 
Tool No. Description 943..... .eeeyeeees Bearing Cup Pulling Attachment 
GB0-S6 oi des eteseeeegens Step Plate Set (No. 1-11)  943-S._ owe eee eee eee ees Slide Hammer 
630-T........-..2.+4...Step Plate Set (No. 12-17) AA......... $b pelaeayu te wee eiish hi aed Dial Indicator 
9438S: oy cele cede boric shed eursaeeies Slide Hammer AA........... .....Offset Screwdriver (Fabricated) 
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1. 


The procedure for repairing the differential, pinion, 
and axle housing is similar for “General Purpose,” 
“Industrial,” and “Row Crop” tractors and is covered in 
Section 1. 

The disassembly procedure for the “General Pur- 
pose” and “Industrial” tractor rear axle and center 
housing assembly is broken down into five parts: Wheel 
Bolt Replacement, Axle Shaft, Axle Housing, Differen- 
tial Overhaul, and Pinion Overhaul. Information on 
repairing the center housing is covered in “Center 
Housing Replacement,” Section 3. 

The following is a complete disassembly of the rear 
axle and center housing. However, in most cases it is not 
necessary to disassemble the entire axle assembly to 
repair or replace the damaged components. Notations 
are used where different procedures are required for a 
specific model tractor. 

A sectional top view of the rear axle and center 
housing is shown in Figure 1. Additional figures are used 
throughout the copy to illustrate some of the special 
tools required. 


WHEEL BOLT REPLACEMENT 


The procedures below apply only with the axle shaft 
installed in the tractor. If the axle shaft is going to be 
disassembled, the bolts should be replaced at that time. 


A. Removal 


1. Remove the rear wheel and brake drum. 


GENERAL PURPOSE AND INDUSTRIAL TRACTORS 


2. Drive out the knockout plug in the brake back- 
ing plate. 

NOTE: On tractors prior to Serial No. 45058, 
it is necessary to drill a 1” hole in the brake 
backing plate directly behind the wheel bolt 
circle. In some instances, it may also be neces- 
sary to remove material from the retainer 
housing to provide sufficient clearance for the 
bolt head. 

Line up the damaged wheel bolt and drive it out 
through the opening in the backing plate. 


3. 


B. Installation 


1. Install new wheel bolts making sure that the 
serrations on the bolts align with those in the 
holes. 


2. Plug the hole in the brake backing plate with a 
button plug to keep dirt out. 
3. Install the brake drum and the wheel. 


AXLE SHAFT 


The shaft and side gear on early production tractors 
have been replaced on later model tractors with parts 
having a different type spline. This change was effective 
at Serial No. 49095 on Series 601 Tractors and Serial 
No. 48642 on Series 801 and 1801 Tractors. When the 
old shaft, or side gear, is replaced with the new part, its 
mating part must also be replaced. 
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BRAKE PAWL 


) BRAKE CAMSHAFT 
WHEEL BEARING 


UPRETAINING COLLAR 


INNER OIL SEAL 


OUTER OIL SEAL 
BRAKE SHOE 


LEFT SIDE 


RING GEAR 


DIFFERENTIAL 
CASE BEARING 


COUPLING 


Oil SEAL 


PINION GEAR 


T-1501 


Figure 1—Rear Axle Used on General Purpose Tractors 


A. Removal 


1. Drain the differential section of the rear axle 
center housing. Loosen the rear wheel nuts. 


2. Place a jack under the center housing and raise 
the tractor, Remove the rear wheels. 


3. Remove the brake drum attaching bolts or speed 
nuts and remove the drum. 


Left Axle: Remove the brake control rod clevis pin. 


4. Remove the axle housing to bearing retainer 
housing nuts and lock washers, Figure 1. 


5. Remove the axle shaft, brake, and bearing re- 
tainer as an assembly. When the cam end of the 
brake shaft frees the brake shoes, turn the shaft 
90° to pass through the brake backing plate. 


6. Remove the shim pack and tag it for reassembly. 


B. Axle Shaft Bearing and Oil Seal 


Replacement 


1. Protect the stud threads by placing the axle 
shaft assembly in a vertical position over a 
wood block. 


2. Install the Collar Cracking Puller, NCA-4235, on 
the bearing retainer as shown in Figure 2. Use a 
%»” drill bit, and drill a pilot hole through the 
collar. 


NOTE: The drill motor will speed up when 
the drill bit strikes the hardened surface of 
the bearing retainer. This indicates that the 
drill bit is through the collar. 


3. After drilling the pilot hole, position the drill 
fixture so the 42” guide is over the pilot hole. 
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7. Turn the fixture screw clockwise and at the same 
time, strike the head of the screw sharply with 
a hammer to break the bearing loose, Figure 4. 
Remove the axle shaft and brake plate. 

8. Remove the puller from the retainer and clamp 
the retainer in a soft jawed vise. Pull the axle 
shaft oil seal and bearing cup from the retainer 
with a Slide Hammer and Puller 943. The com- 
plete axle shaft assembly is shown in Figure 5. 

9. Clean all parts thoroughly and install a new 
bearing cup in the retainer. Use a 35%” O.D. 
sleeve and press, 

10, Press or drive a new oil seal, lip inward, into the 
retainer using Step Plate 630-17. 
NOTE: If necessary, replace the brake back- 
ing plate at this time. This is also the time to 
replace damaged wheel bolts. 

11. Lubricate the oil seal and install the brake 
assembly and bearing retainer on the axle shaft. 

12. Use a 24%” ID. x 30” pipe and drive the bearing 
into position on the axle shaft. Lubricate the 
bearing with at least 3 oz. of wheel bearing 
grease. 
IMPORTANT: Make certain the bearing is 
seated before installing the bearing retaining 
collar, 


Collar Cracking 
Puller 4235 


13. Heat the retaining collar evenly around its cir- 
cumference with a welding torch, until the col- 
lar turns black red. Quickly transfer the collar 
on the axle shaft. Position the pipe over the axle 
shaft and hold on the retaining collar until it 
seats, 


1/2 Inch Drill 


Drill Bushing 


1-1502 
Figure 2—Drilling Hole in Bearing Retaining Collar \ \ 


Use a %” drill bit and enlarge the pilot hole. 
Drill slowly and move the bit in and out to free 
the chips. 


4. Position the fixture so that the largest guide hole 
is over the drilled hole. Install the Cracking 
Chisel, NCA-4235-Al, Figure 3, in the hole so Cracking Chisel 
that the round side of the chisel faces the bolt NGA:4255-A) 
circle, 


IMPORTANT: The forward cutting edge of 
the cracking chisel must face toward the axle 
shaft. 


5. Use a heavy hammer and drive the chisel until 4 
the collar splits, T-1503 


6. Install the puller and axle shaft assembly in a Figure 3—Cracking Chisel in Position to Split Bearing 
vise, Retaining Collar 
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Figure 4—Pushing Axle Shaft Out of Bearing 


C. Installation 


1. 


Install the shim pack on the bearing retainer, 
Figure 6. 

Install the rear axle assembly and insert the 
brake camshaft as the retainer engages the axle 
housing. 

Turn the brake camshaft 90° to position the 
cam in the brake shoes, then seat the retainer 
against the housing. 

Install the bearing retainer lock washers and 
nuts. Torque the nuts to 130-150 ft. Ibs. Position 
the spring loaded cover over the brake camshaft 
hole. 

Refer to “Axle Shaft End Play Adjustment” and 
adjust the end play before installing the brake 
drum. 
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Figure 5—Axle Shaft Assembly 
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Figure 6—Axle Housing to Retainer Shims 


Axle Shaft End Play Adjustment 


1. 
2. 


Remove the wheel and brake drum. 

Pull out and push in on the axle shaft flange to 
make certain that end play exists. If there is no 
noticeable end play, the axle shaft assembly 
must be removed from the housing and a shim 
added, Figure 6. 

Install a dial indicator as shown in Figure 7. 
Push in on the axle shaft and set the dial indi- 
cator at “zero.” Pull out on the shaft and note 
the end play. Correct end play is 0.002-0.016”. 
Remove shims to decrease, or add shims to in- 
crease end play. Torque the retainer nuts to 
130-150 ft. lbs. 


AXLE HOUSING 


A. Removal 


1. 


Drain the lubricant from the center housing and 
remove the axle shaft, brake and retainer assem- 
bly as explained under “Rear Axle Shaft.” 


Left Axle: Remove the electrical wiring from the axle 
housing. 

Right Axle: Remove the bolt securing the tool box to 
the axle housing. 


2. 
3. 


Remove the fender and the lower lift link. 
Support the axle housing and remove the retain- 
ing nuts. Save the parking brake pawl, clips, and 
brackets, but discard the gasket. 
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T-1506 
Figure 7—Checking Rear Axle Shaft End Play 


B. Inspection 


1. Inspect the housing for cracks and damage. 

2. Inspect the bearing cup for discoloration and 
damage from overheating or scoring. 

3. Inspect the thrust block in the left axle housing 
for wear or damage. If necessary, install a new 
block and torque the bolts to 25-30 ft. Ibs. 
NOTE: The thrust block is located in the right 
axle housing on “Row Crop” tractors. 

4. Inspect the expansion plug in the brake cam- 
shaft hole for evidence of leaking. If necessary, 
drive the plug out toward the center housing 
and then install a new one. 

5. Inspect the bushing in the brake camshaft hole 
for excessive wear. If necessary, collapse or split 
the bushing using a suitable chisel and then in- 
stall a new bushing with Bushing Driver set 818. 


C. Bearing Cap and Oil Seal Replacement 


1. Remove the bearing cup with Puller 943 and a 
slide hammer. 

2. Install a new cup with a brass drift and hammer. 
Make sure the cup is seated in the housing. 

3. Remove the oil seal with Puller 956-2 and a 
slide hammer, Figure 8. 

4. Drive in a new oil seal, lip inward, using Step 
Plate 630-12, Figure 9. Coat the contact surface 
of the seal with a small amount of Lubriplate 
or equivalent. 

5. Remove the cotter pin, nut, and washer from the 


Olt SEAL 


Puller-956-2 


Figure 8—Removing Rear Axle Housing Oil Seal 


lower link support shaft. Remove the shaft by 
driving it out toward the brake drum, 


se | 
such 
T-1508 


Figure 9—Installing Rear Axle Housing Oil Seal 
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6. Insert the new lower link tapered shaft and seat 
it with a soft-head hammer. Install the washer 
and nut. Tighten the nut and rap the shaft again 
to insure 100% fit. Torque the nut to 150 ft. Ibs. 
and install the cotter pin. 


D. Installation 


1. Clean the mating surfaces of the axle housing 
and center housing. 

2. Position a new gasket on the center housing 
studs and install the housing. Position the park- 
ing brake pawl, and linch pin holder, then install 
the retaining nuts. Torque the nuts to 55-65 ft. 
Ibs. (on tractors after Serial No, 106387, torque 
the nuts to 65-70 ft. Ibs. On Series 1801 and 
Series 801 Tractors equipped with %,” nuts, 
torque the nuts to 130-150 ft. Ibs.). 

Left Axle: Install the exhaust bracket, wiring clip, and 
lamp socket. 
Right Axle: Bolt the tool box to the axle housing. 
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3. Install the axle shaft assembly and fender. Con- 
nect the taillamp wiring and install the lower 
lift link. 

Row Crop Tractors: Install a new “O” ring on the axle 
housing, then install the final drive and fender. 


DIFFERENTIAL OVERHAUL 


A. Removal 
1. Remove the left wheel, then the axle shaft and 
housing assembly. 
Row Crop Tractors: Remove the right wheel, final 
drive assembly and axle housing. 
2. Lift the differential out of the housing and mount 
it in a soft-jawed vise. 


B. Disassembly 


1. If the differential case halves ate not marked, 
make a chisel mark across the mating surfaces, 
so that later they can be joined in the same 
position. 
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Figure 10—Differential & Pinion Gear Assemblies 
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2. Remove the differential bolts and separate the 
case halves using a soft hammer. 
NOTE: If the bolts are provided with lock 
wire, remove it, then remove the bolts. 

3. Remove the spider, small thrust washers, spider 
gears, side gears and large thrust washers, Figure 
10, 


C. Inspection 


Clean all the parts thoroughly in solvent before 
inspecting. 
1. Inspect all the gears for cracks and worn or 
chipped teeth. 
2. Inspect the thrust washers, and their support 
facings for wear or score marks. 
3. Inspect the bearings for signs of overheating, 
chipped, missing, or worn rollers. 


D. Bearing Replacement 


1. Remove the bearing using Puller 1003 and Step 
Plate 630-10. 

2. Clean the bearing seat and press on new bear- 
ings using Plate 501. 


E. Ring Gear Replacement 


1, Drill through the rivet heads, Figure 11, using a 
%,4” drill. Press out the rivets and remove the 
ring gear. 


NOTE: Drilling the rivet completely out may 
enlarge the hole. 


2. Remove all dirt, chips, or burrs, from the mating 

surfaces, Position the ring gear on the case and 
install special rivets or bolts, If bolts are used, 
torque the nuts to 90-110 ft. Ibs. and instal] the 
cotter pins. If rivets are used, the ends must be 
upset with a suitable press and must not extend 
more than 0.06” above the surface. 
NOTE: On Series 801 and 1801 Tractors, the 
rivet heads are installed on the differential 
housing side; on all other series, the heads are 
installed on the gear side. 


RIGHT WRONG 


Figure 11—Removing Ring Gear Rivets 


F. Assembly 


Coat the thrust face of the side gears and the sur- 

face of the spider with Lubriplate before assembly. 

1. Stand the ring gear side of the case half on end. 

2. Install the differential side gear thrust washers 
and side gears, Figure 10. 

3. Place the spider gears and smal! thrust washers 
on the spider and position the spider in the ring 
gear side of the case half. 

4. Mate the numerals on the case halves (or the 
marks placed on the case at disassembly) and 
join the case halves. 

5. Install the differential case bolts and torque them 
to 90-100 ft. ibs. Install the lock wire if so 
equipped. 

6. Place the differential in the housing and instail 
the housing, shaft, and brake assembly. 


PINION OVERHAUL 


A. Removal 


To work on the pinion gear assembly, the center 
housing must be separated from the transmission and 
the drive coupling removed. See page 168 and use the 
necessary procedures. 

Effective in tractor production at Serial No. 54166, 
all four-speed transmission tractors incorporated a 
drive line spline change. The previous drive line parts 
have ten straight side splines while the new parts 
have twenty-three involute splines. There is no inter- 
changeability between the old and new parts. 

Series 600 and 601 Tractors are equipped with the 
pinion rear or “pilot” bearing pressed and staked to 
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Figure 12—Removing Pinion Gear Retainer and 
Shaft Assembly 
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Figure 13—Removing Pinion Gear Pilot Bearing 


the pinion shaft. In this case, the axle housing and 
differential assembly must also be removed to provide 
clearance to remove the pinion assembly. 
1. Remove the pinion gear retainer bolt and the 
oil seal support, Figure 10. 
2. Insert two 4,” x 3” National Coarse bolts in the 
retainer and use them as “pullers”, Figure 12. 
Remove the retainer and pinion assembly. 


B. Disassembly 


1. Clamp the pinion gear retainer in a soft-jawed 
vise. 

2. Straighten the lips of the locking washer and re- 
move the lock nut, locking washer, adjusting nut, 
and thrust washer, Figure 10. 


Figure 14—Installing Pinion Gear Pilot Bearing 
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Figure 15—Checking Pinion Gear Bearing Preload 


3. Use Bearing Puller Attachment 951 behind the 
rear bearing and press the bearings and retainer 
assembly off the gear. 


C. Inspection 


1. Clean all parts and inspect the pinion gear for 
wear, cracks, or chipped teeth. 

2. Inspect the bearings for signs of overheating, 
chipped, missing, or worn rollers. 

3. Inspect the bearing cups for scoring. 

4. Inspect the rear or “pilot” bearing race for loose- 
ness or scoring, Figure 10. Look inside the dif- 
ferential housing and inspect the bearing and 
retainer. 

Series 600 and 601 Tractors: The pilot bearing re- 
mains with the pinion gear assembly, so instead of 
inspecting just the bearing race, inspect the entire 
bearing. 


D. Overhaul 


1. Clamp the pinion gear retainer, Figure 10, in a 
soft-jawed vise and remove the cups with Puller 
and Slide Hammer 943. 

2. Install new cups with Step Plate 630-17, Adapter 
973-FT-1A and a press. 

3. Remove the oil seal from the oil seal support, 
Figure 10. Press in the new seal using Step Plate 
630-7. 

4. Split the pilot bearing race with a chisel and 
remove it from the pinion gear. File the high 
spots on the pinion shaft and press on a new 
race. Use a hammer and punch and “stake” the 
race to the shaft. 
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Pilot Bearing: On series 600 and 601 Tractors, the 
pilot bearing is staked to the pinion gear assembly. 
Use Bearing Pulling Attachment 950 and remove 
the bearing, Press the new bearing on the shaft and 
“stake” it in five places. 

If the pilot bearing is mounted in the center hous- 
ing, remove it as follows: 

1. Use the pulling tools shown in Figure 13 and 
remove the bearing. 

2. Install the new bearing from the front of the 
bore. Use the drive pinion attachment shown in 
Figure 14 and pull the bearing into position by 
tightening the nut. Protect the retainer with a 
pair of shims positioned under the washer. 


E. Assembly and Adjustment 


J. Install the tapered inner bearing on the pinion 
shaft. Use a suitable press and make sure the 
force is applied to the inner race only or the 
bearing may be damaged. 

2. Install the pinion shaft and bearing in the 
retainer. 

3. Install the pinion shaft outer (front) bearing 

using a 134” LD, sleeve and press. 

Install the thrust washer and the adjusting nut. 

Turn the adjusting nut in a clockwise direction 

to increase the preload on the bearing. Correct 

bearing preload with new bearings is 16 to 21 

Tbs. pull when checked with a pull scale as shown 

in Figure 15. With used bearings the pull should 

be 8-10 Ibs. 


aS 


6. After the correct bearing preload is established, 
install the locking washer and lock nut. Tap the 
pinion shaft in both directions with a soft ham- 
mer, and re-check the preload. Bend two tabs on 
the locking washer to secure both nuts. 


F. Installation 


1. Align the retainer dowel pin with the hole in the 
housing, and place the pinion assembly in the 
housing bore. 

2. Drive against the retainer with a brass drift until 

the pinion assembly is positioned in the center 
housing. 
IMPORTANT: Never hammer on the end of 
shaft to install the pinion as this may damage 
the bearings, cups, or other parts of the 
assembly. 

3. After the pinion retainer is seated in the bore, 
install the “O” ring and oil seal support. 

4. Install the bolts and lock washers. Torque the 
bolts to 80-100 ft. Ibs. 

5. Refer to “Center Housing Replacement” and 
attach the center housing to the transmission. 

6. Be sure the differential assembly and the internal 
section of the housing is clean. Place the differ- 
ential in the housing, being careful not to damage 
the mating splines. 

7. Install the axle shaft housing, axle shaft and 
brake assembly, as detailed on page 261. 

8. Fill the rear axle and center housing to the cor- 
rect level with the specified lubricant. 


2. ROW CROP TRACTORS 


The rear axle assembly on “Row Crop” tractors fea- 
tures a final drive assembly located at the end of the 
axle housing. A sectional view of the final drive and 
axle assembly is shown in Figure 16, 

The differential assembly is removed from the right 
side of the center housing instead of the left as in “Gen- 
eral Purpose” tractors. The differential, axle housing, 
and pinion service is covered in Section 1, “General 
Purpose and Industrial Tractors”. 


FINAL DRIVE 


The following information provides the necessary 
steps to overhaul the right or left final drive assembly. 


A. Removal 


1, Loosen the rear wheel nuts. 


2. Raise the rear axle and support the side being 
removed, 

3. Remove the rear wheel. Remove the speed nuts 
or bolts and remove the brake drum. 

4. Remove the plug from the bottom cover and 
drain the lubricant from the final drive housing. 
Remove 8 bottom cover bolts, cover, and gasket, 
Figure 17, 

5. Remove 6 lower shaft rear retainer bolts and re- 
move the retainer and shim pack, Tag the shim 
pack for reassembly. 

6. Remove the lower shaft cotter pin, slotted nut, 
flat washers, and bearing, Figure 17. Withdraw 
the lower shaft while holding the large final drive 
gear to prevent it from falling out of the hous- 
ing, Carefully remove the gear and spacer. 

7. Remove the brake assembly. 


10. 
11. 
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Figure 16—Sectional View of Row Crop Rear Axle and 
Final Drive 


Remove the lower shaft front bearing retainer, 
Figure 17. 

Remove the upper shaft bearing retainer assem- 
bly and the upper shaft. Tag the shim pack for 
reassembly. 

Remove the final drive housing. 

Remove the oil filler plug and drain plugs, if 
replacing the housing, and install them in the 
new housing. 


B. Inspection 


1, 


Inspect all bearings and cups for evidence of 
over-heating, chipping, or scoring. 


» 


Inspect the housing for cracks or damage. 
Inspect the housing studs for damaged threads. 
Check the final drive gear for chipped or worn 
teeth. 


C. Repair of Sub-Assemblies 


Bearing Cups: 


iG 


Remove the bearing cup from the upper shaft 
retainer, using Bearing Cup Puller 943 and a 
slide hammer. 

Remove the bearing cups from the lower shaft 
retainers, using the tools mentioned in step 1. 
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Figure 17—Final Drive Assembly 


3. Drive out the lower shaft front retainer oil seal. 2. Install the upper shaft shim pack and the bear- 
Do not install the new seal until correct preload ing retainer. Do not install the “O” ring as the 
is established. retainer must be removed to establish preload 

4, Install new bearing cups in the retainers using on the lower shaft. 
suitable plates and a press. 3. Torque the bolts to 60-70 ft. lbs. Rap the assem- 

Upper Shaft Bearings: bly with a soft-head hammer to make sure the 


1. Remove the inner bearings using the tools shown bearings are seated. 


in Figure 18. 

2. Install the new inner bearing as shown in Figure 
19, 

3. Remove the outer bearing with the tools shown 
in Figure 19, except position the Bearing Pulling 
Attachment under the outer bearing. 

4. Press the new outer bearing on the shaft, Figure 
20. Apply force to the inner race only. 


Final Drive Housing: 


1. Use a punch and hammer and drive the upper 
shaft inner bearing cup from the housing. 

2. Install the new cup using a brass drift and ham- 
mer or a suitable plate and press. 

3. Replace damaged studs. Torque the new studs 
to 40-45 ft. Ibs, 


D. Preload 

The rear axle shaft bearing preload must be estab- 
lished before installing the rear axle shaft or final 
drive housing on the rear axle housing. Preload on 
both the axle shaft and final drive shaft must be set 

independently. 
1, Clamp the final drive housing in a soft-jawed 
vise and insert the upper axle shaft. Figure 18—Removing Upper Shaft Inner Bearing 
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Figure 19—Installing Upper Shaft Inner Bearing 


4. 


5. 


10. 


Attach a small cord to Pull Scale 3600-E and 
wrap it around the shaft as shown in Figure 21. 
Pull, and with the shaft turning, note the scale 
reading. The correct preload is 7-21 lbs. if new 
bearings are used, or 6-18 Ibs. when the old bear- 
ings are used. If necessary, add shims to decrease 
preload, remove shims to increase preload. 
After the top preload is established, remove the 
retainer and axle shaft. Keep the shims intact. 
Install a new “O” ring and attach the final drive 
housing to the axle housing. Torque the nuts (no 
lock washers) to 160-175 ft. Ibs, 

Install the bearing, spacer, and “O” ring in the 
lower shaft front retainer, Figure 17. Position 
the retainer in the housing. 

NOTE: Do not install the oil seal until the 
preload is established. The drag of the seal 
can cause a variable and inaccurate preload 
reading. 

Position the brake assembly over the studs and 
install at least four brake backing plate lock 
washers and nuts. Torque the nuts to 130-150 
ft. Ibs. 

Hold the final drive gear in the housing and 
insert the lower shaft. Secure the shaft with the 


washer, rear bearing, smaller washer, and slotted 
nut, 

11. Install the shim pack and the rear retainer with- 

out the “O” ring. Torque the retainer bolts to 
60-70 ft. Ibs, 
NOTE: If the tractor is equipped with an im- 
plement drive shaft adapter, wait until pre- 
load is established before installing the drive 
shaft oil seal. 

12. Wrap a piece of twine around the outside of the 
wheel studs and attach Pull Scale 3600-E. 

13. Pull, and with the shaft turning, note the scale 
reading. The correct preload is 2-5 pounds, If 
necessary, remove shims to increase preload, or 
add shims to decrease preload. 

14, After the correct preload is established, remove 
the lower shaft. 


E. Installation 


Always use new oil seals and “O” rings. Use a short 
fiber grease and lubricate all bearings, oil seals, and 
“OQ” rings as the final drive is assembled. 

1. Install the oil seal in the lower shaft front re- 
tainer. Make sure the seal is flush with the 
machined surface of the retainer. 

2. Install the upper shaft, retainer, “O” ring, and 
established shim pack. Torque the nuts and bolts 
to 60-70 ft. Ibs. 

3. Install the brake assembly. Position the brake 
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Figure 20—Installing Upper Shaft Outer Bearing 
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backing plate so the brake camshaft can be in- 
stalled. Torque the nuts to 130-150 ft. Ibs. 
Install the lower shaft front bearing and spacer 
in the front retainer. Position the final drive gear 
in the housing, and install the lower shaft. 
Install the rear bearing, flat washers, and nut. 
Torque the nut to 200 ft. Ibs. minimum and in- 
stall the cotter pin. On tractors equipped with 
an implement drive, install the pin and retain- 
ing ring. 

Install the established shim pack and a new “O” 
ring on the lower shaft rear retainer. Bolt the 
retainer on the final drive housing and torque 
the bolts to 60-70 ft. lbs, On tractors equipped 
with an implement drive, install the oil seal in 
the retainer. 

Install a new gasket and the cover on the hous- 
ing. Torque the bolts to 20-25 ft. Ibs. 

Install the brake drum and speed nuts or bolts, 
Install the drain plug and add 1.5 quarts of new 
final drive lubricant through the filler plug hole 
in each housing, Figure 17. Install the filler plug. 
Install the rear wheel and remove the support 
equipment. 


7-21 LBS. PULL 
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Figure 21—Checking Upper Shaft Preload 


3. CENTER HOUSING REPLACEMENT 


A. Removal 


ds 


5. 


Drive a wedge between the front axle and engine 
support on both sides of “General Purpose” 
tractors. Cradle the front of “Row Crop” Tractors. 
Drain the hydraulic oil and the differential lubri- 
cant from the center housing. 

Place a jack under the transmission to support 
the rear of the tractor. 

Remove the rear axle housing assemblies, and 
the P.T.O. shaft assembly as detailed in P.T.O. 
Chapter IV. Lift out the differential assembly. 
Disconnect the taillamp wiring and pull it 
through the clips. 


Select-O-Speed Tractors: Disconnect the transmission 
oil low pressure warning light wiring at the instru- 
ment panel and pull it through the clips. 


6. 


Remove the P.T.O. shifter plate or traction clutch 


11, 


12. 


shifter plate on Select-O-Speed Tractors, from 
the left side of the center housing. 

If the brake cross shaft is located through the 
bottom of the center housing, disconnect the 
brake rods, then remove the right lever and pull 
the cross shaft out. 

Disconnect the hydraulic lift rocker from the 
draft control spring and center housing, then re- 
move the rocker, 

Remove the tractor seat, the brake lock control 
rod brackets, and the hydraulic lift cover. 
Remove the right and left step plate to center 
housing bolts. 

Place a sling around the center housing and 
support the weight with a hoist. 

Position a pan under the center housing to catch 
the excess oil and disconnect the housing from 
the transmission case. 
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B. Replacement 


1. 


3: 


6, 


Remove the draw bar clevis assembly and the 
drawbar hanger then attach them to the new 
housing, 

Remove the hydraulic lift sump cover plate 
from the bottom of the center housing. Remove 
the relief valve as shown in Part FOUR, Chapter 
II, Section 6. 

Place new “O” rings on the relief valve and push 
it into the bore, Position a new gasket and “O” 
ring on the plate and install the plate on the 
new center housing. Torque the bolts to 35-45 
ft. Ibs. 

Install the pinion gear assembly in the new hous- 
ing. Torque the retainer bolts to 80-100 ft. lbs. 
Install new studs in the new center housing and 
torque them to 40-45 ft. Ibs. 

Rivet a new pinion pilot bearing retainer in the 
center housing, then install the bearing. 


Series 600 Tractors: The pilot bearing is staked to the 
Pinion assembly so the center housing does not have 
a pinion retainer. 


7. 


Position a new P.T.O. oil seal in the center hous- 
ing (letters forward). 


C. Installation 


1, 


Support the new center housing with a hoist. 
Place a new gasket and “O” rings on the mating 
surface. Position the drive coupling (also P.T.O. 
coupling on Select-O-Speed Tractors) then join 
the center housing to the transmission. Install 
the bolts and nuts and torque them to 40-50 ft. 
Ibs. 

Position new gaskets on the center housing to 
axle housing mounting studs. 

On “General Purpose” tractors, install the right 
axle housing assembly, complete with the fender. 


we 


10. 
. Use a new gasket and install the P.T.O. shifter 


16. 


On “Row Crop” tractors, install the left axle 
housing assembly complete with fender and final 
drive assembly. Next, install the differential car- 
rier assembly in the center housing and then 
install the opposite axle housing assembly, 
NOTE: Make sure the parking brake pawl, 
clips, etc., are properly positioned on the axle 
housing. 

Install the wheels and remove the supports. 
Clean the mating surfaces of the hydraulic lift 
cover assembly and the center housing. 

Install two new “O” rings in the center housing 
and position the lift cover gasket on the center 
housing, Install the hydraulic lift cover assembly 
and the brake lock control rod brackets, 

Install the rocker assembly on the center hous- 
ing and connect the draft control spring yoke to 
the rocker. 

Connect the lift rods to the hydraulic lift arms 
and connect the lift link check chains to the 
draw bar hanger. 

Install the brake cross shaft and lever. Connect 
the brake rods, 

Install the P.T.O. assembly. 


plate, or Select-O-Speed traction clutch shifter 
plate on the center housing. Torque the bolts to 
40-55 ft. Ibs. 

Install the left step plate and connect the clutch 
rod. 

Install the right step plate and tool box. 
Connect the taillamp and Select-O-Speed oil 
pressure warning wiring, 

Install the drain plugs and fill the differential 
and hydraulic system to the proper level with 
the correct grade of lubricant. 

Start the engine and check the hydraulic system 
for leaks, 
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4, SPECIFICATIONS 


Preload and End Play 


Cord 
Location 


General 


Description Purpose 


Pinion with 
new bearings 
used bearings 

Final drive 
upper shaft 


16-21 Ibs. 
8-10 Ibs. 


16-21 Ibs. 
8-10 Ibs, 


Pinion shaft 
Pinion shaft 


7-21 Ibs.*| Ground part 
of shaft 
Wheel 

Bolt Circle 


lower shaft 2-5 Ibs.* 


Axle Shaft 
end play - 


*Use small figures for used (‘broken in”) assemblies 


Nut and Bolt Torques—Ft. Lbs. 


General 
Description Purpose 
Axle Shaft retainer 
or final drive nuts 130-150 160-175 
Thrust block bolts 25-30 25-30 
Lower link shaft nut (inside) 150 150 
Axle to center housing studs 40-45 40-45 
Axle to center housing nuts 55-65 55-65 
After Serial #106387 65-70 65-70 
Equipped with %” nuts 130-150 
Drive gear bolts 90-110 
Differential case (both type bolts) 90-100 
Pinion retainer bolts 80-100 
Final drive housing studs 
Upper shaft retainer bolts 
Brake backing plate nuts 130-150 
Lower shaft rear retainer bolts 60-70 
Lower shaft rear bearing nut 200 
Bottom cover bolts 20-25 
Relief valve plate bolts 35-45 
Center housing to transmission 
(nuts & bolts) 
P.T.O. Shifter plate, or Select-O- 
Speed traction coupler plate 


90-110 
90-100 
80-100 
40-45 
60-70 


40-50 
40-55 


5. SPECIAL TOOLS 


Most of the special tools listed below are illustrated 
in the preceding Sections of this chapter. These tools 
are required to properly service the rear axle. 


Tool No. Description 

94 SLO a ici aie uate: Sieve o-5,w lettuce cesack, ee Rep acne Adapter 
QUB-PHTA: occ neck be see Geared wee Kees Adapter 
DAS: ans eters, alee’, » Bearing Cup Pulling Attachment 
950 i cit wee tie eo eee Bearing Pulling Attachment 
OSs fe Weary alec SA late escent any Bearing Pulling Attachment 
95s ors steiecdisin ey bipticerece wes Bearing Pulling Attachment 
NCA-4235 0... cece cee eee Collar Cracking Puller 
NCA-4235-A1l ............-. Collar Cracking Chisel 
924. asinine Wid este Mate’a dew pcraveals, aadara die apertes Connector 


Tool Number Description 
FT-482 ........ Califor haa trd Drive Pinion Attachment 
D562) iseve: sara Siatescreta aided es one . Pilot Bearing Puller 
3600-E 6. eee eee eee ceeeeeeees Pull Scale 
OBB: 55g seiueeiiires naan seca Seahdletsra arenes a . Push Puller 
QB0=B coos. 65 is aie dpe Sele ea Sees wae . Push Puller Legs 
D3 OD: is ice tu steven gS ate Reh wis Push Puller Legs 
DSO: tessa ct Ste tees ais: tea acataresee teed Push Puller Legs 
GY 2-05 in GG te fa ised satan’ Co nrr a's ed Slr Ratchet 
630-7 Step Plate 
630-12 Step Plate 
..» Step Plate 


. Dial Indicator 
Torque Wrench 
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1. POWER TAKE-OFF 


SHAFTS 


The following procedures on the P.T.O. shaft start 
with the shaft at the rear of the transmission, Figure 1. 
Procedures covering the P.T.O. shaft inside the trans- 
mission are presented in Chapter II. 


A. Two Speed P.T.O. Overhaul—Select- 
O-Speed Transmissions 


Don’t take unnecessary risks when work- 
ing around the P.T.O. shaft. Avoid wearing 
loose fitting clothing and remain clear of 
moving parts. 


1. Drain the fluid from the differential and hy- 
draulic reservoir compartments of the center 
housing. 


2. Remove the P.T.O. cap and the four bolts secur- 
ing the cover, Figure 2. 


3. Pull the cover and shaft assembly from the 
housing. Mount the shaft in a pipe vise. 


4, Remove the socket head bolt, Figure 2, and pull 
the adapter from the sleeve. 


5. Press the sleeve and cover off the P.T.O. shaft. 


6. Remove the outer snap ring and tap the sleeve 
and bearing out of the cover. 


7. Use Step Plate 630-9 and press the oil seal out 
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10. 


11. 


12. 


13. 


of the cover, Install a new seal with the lip 
facing the center housing. 


Inspect the sleeve and bearing. If necessary, re- 
move the inner snap ring, Figure 2, from the 
sleeve, then press the sleeve out of the bearing. 
Press a new bearing on the sleeve and install 
the inner snap ring. 


Inspect the P.T.O. shaft for cracks or damaged 
splines. Lubricate a new “O” ring, Figure 2, and 
install it on the shaft. 


Slide the outer snap ring on the P.T.O. shaft, 
lubricate the shaft splines and install the sleeve 
on the P.T.O. shaft. 


Coat the oil seal with grease and install the cover 
on the sleeve. Tap the cover with a soft-head 
hammer to seat the bearing. 


Install the outer snap ring and the adapter, Fig- 
ure 2. Secure the adapter with the socket head 
bolt. 


Remove the shifter plate (drive line disconnect 
plate on Select-O-Speed equipped tractors) from 
the left side of the center housing. Reach inside 
the center housing and feel the condition of the 
oil seal. If necessary, split the center housing 
from the transmission and install a new oil seal. 
Coat the new seal with grease and bolt the cen- 
ter housing to the transmission. 
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JOIL SEAL. 
“SBEARING . 


SHIFTER LEVER 
BUSHING 

Olt SEAL 
SHIFTER RAIL 
SHIFTER STOP, 
‘CLUTCH SLEEVE 


Figure 1~P.T.O. Shaft and Shifter Assembly - 
Four and Five Speed Transmissions 


NOTE: On Select-O-Speed equipped Tractors, BB, Single Speed P.T.O. Overhaul 
make sure the P.T.O. coupling is in position. The overhaul procedure for all current production 
single speed P.T.O, shafts are similar for five speed, 
14, Use a new gasket and install the shifter or drive four speed, and Select-O-Speed transmissions, 
line disconnect plate. 


? 


A new Induction Hardened Power Take-Off Shaft, 


r 312428, is available as a service replacement only for 
Te Eee eHow peber end taetall the PTO. abMet <n. chalk 310001; where heavy duty P.T.O. opera- 
assembly, Check for engagement with the for- fe : , : 
f ° tion is experienced. This part has been made avail- 
ward splined coupling. 


able for use with specialized equipment that subjects 

the shaft to high impact loads. The new shaft can be 

16. Install the cover bolts and torque them to 35-40 identified by the letter “H” stamped on the outer end. 
ft. Ibs. Install the P.T.O. cap and fill the hy- 


draulic and differential systems with the recom- 1. Drain the hydraulic and differential fluid from 
mended lubricant. the center housing. 


Section 1—Power Take-Off 275 


Oll SEAL 
REAR P.T.0. SHAFT 


OUTER SNAP RING 


COUPLING 


INNER SNAP RING 
SLEEVE 


BEARING 


OIL SEAL 
GASKET 


ADAPTER 


SOCKET HEAD BOLT T-1701 


Figure 2—Two Speed P.T.O. Shaft 


2. Remove the cap and four cover bolts, then re- 
move the cover and shaft assembly. 


3. Remove the outer snap ring, Figure 3, from the 
P,T.O. cover. Use Puller 1003 and pull the cover 
off the shaft, 


4. Use Step Plate 630-9 and press the oil seal out 
toward the threaded end of the cover. 


5. Use Bearing Puller Attachment 951 and press 
the sleeve and bearing, Figure 3, off the shaft. 


6. Press a new bearing on the shaft with a 114” 
LD. sleeve. Make sure the shaft snap ring, Figure 
3, is installed on the 134” P.T.O. shaft. 


7. Press the sleeve on the shaft until seated tight 


REAR P.T.0. SHAFT 


COUPLING 
OlL SEAL 


deg 


1 3/8" DIAMETER 
P.T.0. SHAFT 


8, 


10. 


11. 


against the bearing. 


Press a new oil seal in the cover (lip inward) 
using Step Plate 630-9. Position the seal 0.020” 
to 0.060” behind the bearing seat. On the 114” 
diameter shaft; seat the seal against the inner 
snap ring shown in the insert, Figure 3. 

Coat the bearing and oil seal with a film of 


grease. Press the cover on the P.T.O. shaft and 
install the outer snap ring, Figure 3. 


Use a new cover gasket and install the P.T.O. 
assembly in the center housing. Make sure the 
splines mesh. 


Install the four cover bolts and torque them to 
35-40 ft. Ibs. Install the P.T.O. cap. 


BEARING 


OUTER SNAP 
RING 


INNER SNAP RING 


SHAFT SNAP RING 


BEARING 
11/8" DIAMETER 
P.T.0. SHAFT 


OIL SEAL 


SLEEVE 


GASKET 


T-1702 


Figure 3—Single Speed P.T.O. Shaft 
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SHIFT LEVERS aa". we y CONDUIT NUT 
‘ fhe Sg ae KNOB-CABLE 
A. Four and Five Speed Transmission P.T.O. : ; a ASSEMBLY 
Shift Lever Overhaul - on ; "“S>. 
z Ina 
1, Drain the front (hydraulic) section of the cen- 4 SR } 
ter housing. ! ae = 
2. Remove the shifter plate, Figure 4, and discard vi 7 ranote — OO) 
the gasket. , ‘ PIN-—?™ 


3. Remove damaged studs and install new ones. 
Torque the studs to 40-45 ft Ibs, 


4. Inspect the shifter fork, Figure 4. If worn or 
damaged, remove the rivet and tap the fork out 
of the lever. 


5. Dip a new “O” ring in oil and install it on the 
shifter. Install the shifter through the plate and 


lever, then rivet the shifter to the lever, Figure 4. © CONDUIT NUT 


6. Place a new gasket on the cover studs and install 
the cover assembly. Torque the nuts to 45 ft. Ibs. 


NOTE: Information on repairing the support 
and clutch sleeve is covered in Chapter Il. 


B. Select-O-Speed P.T.O. Control Assembly Figure 5—Select-O-Speed P.T.0. Handle 
Repair 
1, Pull out on the control handle and unscrew the front end of the knob assembly, Figure 5, then 
nut so the knob assembly is free, as shown in turn the P.T.O. handle clockwise until the cable 
Figure 5. is free from the transmission. 


3. Knock out the handle pin, see the insert, Figure 
5, and remove the handle, nut, and lock washer. 


2. Unscrew the conduit nut at the transmission 
cover, Figure 5. Loosen the conduit nut at the 


4. Remove the conduit and knob-cable assembly. 
Unscrew the conduit nut at the knob-cable as- 
sembly and pull out the cable assembly. 


5. Inspect the conduit for kinks or breaks. Inspect 
SHIFTER FORK the cable for wear or damage. 


Series 601 Tractor Knob-Cable Assembly: The 
knob-cable assembly used on Series 801 and 
901 tractors is also used on the Series 601 Trac- 
tors. However, in order to use this cable on the 
601 Series, it must be shortened, Push the con- 
trol handle into the control body and cut the 
cable so that 2514” extends from the body. 
Grind the end of the cable round and smooth. 


6. Install the knob-cable assembly in the conduit 
and install the conduit nut but do not tighten at 
this time. 


® 7. Position the conduit and knob-cable assembly 

on the tractor. Slide the lock washer, nut, and 
handle on the knob-cable assembly, then secure 
the handle with the pin, shown in the insert, 
Figure 4—P.T.O. Shift Lever Assembly Figure 5. 


Section 2—Power Take-Off Conversion Assembly 277 


um 


8. Pull the handle out (rearward) and feed the 
P.T.O, cable into the transmission by turning 
the handle counterclockwise until the lower end 
of the conduit is tight against the cover fitting. 


9. Position the knob-cable assembly so the tab in 
the hood engages the groove in the knob, Tighten 
the nut to secure this position. 


2. POWER TAKE-OFF 


ot 
DRAWBAR I 
STAY } 
BRACES 


CHAIN AND 
WEDGE ASSEMBLY 


TAKE-OFF 
CONVERSION 
a 


Eee 
DRAWBAR is 
EXTENSION F 


Figure 6—Power Take-Off Conversion Installed 


A Power Take-Off Conversion Assembly is avail- 
able as optional equipment, for use on Ford Tractors 
with a 144” diameter P.T.O. shaft. The assembly in- 
cludes a P.T.O. extension, safety shield, draw bar exten- 
sion and draw bar stay braces. 


(| 
\} 
{ 
SEAL 
SHIM 
COVER 


SHIELD 


10. 


The 


Tighten the top and bottom conduit nut and 
check the P.T.O. control assembly for ease of 
operation. Also check for P.T.O. disengagement 
with the handle “IN”. If the transmission lubri- 
cation light is on, other than when the knob is 
at a midway position, the cable is not threaded 
far enough into the transmission. 


CONVERSION ASSEMBLY 


power take-off extension has a 13%” splined shaft 


and meets the American Society of Agricultural Engi- 
neers specifications for a standard tractor hitch, Any 
implement built to A.S.A.E. standards may be hitched 


to the 


Ford Tractor with this assembly. The Power 


Take-Off Conversion Assembly is shown installed in 


Figure 


6. 


A. Disassembly 


1. 


@ BEARING CUP 


SHAFT 


BEARINGS = 
cbs Rel 
: 


Remove the four conversion assembly to center 
housing bolts and pull the assembly off the 
P.T.O. shaft. 


Remove the shield, cover, and shim pack, Figure 
7. Tag the shim pack for later assembly. 


Tap the shaft out toward the rear of the hous- 
ing. 

NOTE: The rear bearing cup will also come 
out with the shaft. 


Inspect the bearings for scored or worn rollers. 
Inspect the cups for signs of heating or scoring. 
Check the shaft and sleeve for damaged splines. 


BEARING CUP 


SLEEVE 


HOUSING 


T-1706 


Figure 7—Power Take-Off Conversion Assembly 
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B. Overhaul 


1. Press the dust seal out of the cover. Use a iube 
gun and check ta make sure grease can flow 
through the lube fitting. 


NOTE: Wait until preload is established be- 
fore installing the new seal. 


2. Puli the shaft rear bearing with Bearing Pulling 
Attachment 951, and a press. 


3. Remove the rivet from the shaft and sleeve, 
Figure 7. Pull the sleeve off the shaft. 


4. Use Bearing Pulling Attachment 951 and press 
the front bearing off the shaft. 


5. Press on new bearings making sure they are 
seated on the shaft. 


6. Install the new sleeve and rivet it to the shaft. 


7. Secure the housing in a soft jawed vise and pull 
the bearing cup with Slide Hammer and Attach- 
ment 943. Press in a new front cup using a suit- 
able step plate. 


C. Assembly 


Preload must be established before the housing is 
bolted to the center housing. 


1, Grease the bearings and insert the shaft in the 
housing. 


2. Install the rear bearing cup, shim pack, cover, 
bolts, and lock washers. Tap the cover a few 
times with a soft-head hammer and torque the 
bolts to 40-50 ft. Ibs. 


3. Use Gauge 4609-A on the splined end of the 
shaft, Figure 8, and check the preload. Turn the 
shaft with the gauge and note the reading. With 
the shaft turning, the gauge should read 5-15 in. 
Ibs. Remove shims to increase, or add shims to 
decrease the preload. The shims are available 


Figure 8—Checking Power Take-Off Conversion Preload 


in 0.003”, 0.005”, and 0.012” thickness. 


NOTE: When used bearings are installed, 
hold preload to low side (5-7 in. Ibs.) 


4. Position the conversion assembly and check 
chain anchors on the center housing. Install the 
four bolts and lock washers. Torque the bolts to 
40-50 ft. Ibs. 


NOTE: The check chains must be attached 
with the short section of the bracket on top. 
If the brackets are not installed correctly, it 
is impossible to raise the lower links to the 
top of their travel. 


5. Install the dust seal, shield, and grease the assem- 
bly through the lube fitting, Check the operation 
of the shaft. 


CAUTION: The safety shield is 
provided for the protection of the 
operator. Keep it in place at all 
times. 


3. BELT PULLEY 


A nine-inch belt pulley is available as an accessory 
for use on the Ford Tractor. The pulley can be installed 
in any one of three positions, (left, right, or down) by 
removing the P.T.O. shaft safety cap and the check 
chain brackets, 


The pulley was not designed for use in the up posi- 
tion because it does not allow an adequate supply of oil 


to the pulley shaft bearings. 

The AS.AE, standard belt speed for farm tractors is 
3000 to 3200 feet per minute. With the standard nine- 
inch belt pulley on Ford Tractors, the belt speed is 
AS.AE. standard at the engine rpm shown on the 
Proof-Meter. Belt driven implements which do not meet 
the A.S.AE. standards should be operated at the speed 
recommended by their manufacturer. 
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To obtain this speed, select a driven pulley of the proper 
size from the table below. 


CAUTION: Do not operate the belt pulley 
with the engine P.T.O. shift lever in the 
1000 rpm position. 


PROPER SIZE OF THE DRIVEN PULLEY* 


RP.M. OF THE DRIVEN PULLEY 


1.018 


1.868 11086 
1961 fi98s [L154 
2076 2102 |1222 
2192 pais 11290 
— (1358 
‘Figures ave computed to tha nearest ¥4 luch pulley size 


A. Installation 
The new belt pulley assemblies are shipped with- 
out oil, Make sure the units are lubricated at the time 
of installation, 


P.T.0. Shaft 1%” Diameter: The late model P.T.O. 
belt pulley assembly has a 134” female spline. To 
install this assembly on early model tractors, the 
114” shaft must be equipped with a 1144” to 13%” 
adapter. See the insert in Figure 9. 


Remove the P.T.O, cap, the swinging drawbar, hanger, 
or check chain anchor links, and bolt the belt pulley 
assembly on the tractor. Torque the bolts to 35-40 
ft. Ibs. 

P.T.O. Shaft 1%” Diameter: Remove the P.T.O. cap 
and install the pilot spacer, Figure 9, in the end of 
the P.T.O. cover. Seat the spacer with a soft-head 
hammer. Position the belt pulley assembly on the 
housing, center it on the pilot spacer, and bolt it to 
the center housing. 


B. Disassembly 


1, Remove the filler plug and drain the lubricant 
out of the pulley housing. 


2. Remove the cover and discard the gasket. 
3. Remove the cotter pin, Figure 9, and loosen the 


slotted nut. Drive the pulley shaft out against 
the nut, then remove the nut and washer, 


4. Remove the driven gear, bearing, and splined 
bushing, Figure 9. Pull the pulley shaft assembly 
out of the housing. 


5. Lift the drive gear assembly out of the housing. 


C. Inspection 
Clean all the parts in solvent prior to inspection. 


1. Inspect the bearing cups for signs of overheating 
or scoring. Inspect the housing for cracks, or 
stripped threads. 


2. Inspect the bearings for scored or worn rollers. 


3. Check the gears for broken, worn or chipped 
teeth, 


4. Inspect the pulley shaft for damaged splines, 
threads, or elongated pulley holes. Check the 
pulley for a worn belt surface or looseness on 
the shaft. 


D. Overhaul 


Cover: Pull the bearing cup with slide Hammer 943-S 
and Puller 956-2. Press in a new cup. 


Drive Gear: The drive and driven gears are a matched 
set. If either gear is damaged, both gears must be 
replaced. 


1. Pull the drive gear pilot bearing with Puller 
Attachment 950, a press, or Legs 930-E, Pads 
930-7, and Push Puller 938, Press on the new 
bearing. 


2. Use the tools mentioned in step 1 and pull the 
drive gear front bearing, Figure 9. Install the 
new bearing with a 13%4” ID. sleeve and press. 


Housing: 


1. Pull the oil seals with Puller 956-2 and Slide 
Hammer 943-S. 


2. Pull the pulley shaft outer bearing and cup with 
Puller Attachment 950. Also pull the drive gear 
front bearing cup. 


3. Drive the pulley shaft inner bearing cup from 
the housing with a punch and hammer. Install 
the new cup with Plate FT-506 and Slide Ham- 
mer 943-S. Make sure the cup is seated in the 
housing. 


4. Press the remaining cups and oil seals (use new 
seals and face the lips inward) in the housing 
with Step Plate Set 630-S. 
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ORIVE GEAR BEARING OIL SEAL 


HOUSING AND BEARING 
CUP ASS'Y. 


ADAPTER 
11/8" TO 1 3/8" PILOT 
DIAMETER SHAFT SPACER 


SLOTTED NUT 


COTTER PIN 
WASHER 


OUTER BEARING 
OIL SEAL 


P.T.O. PULLEY 


INNER BEARING 


FRONT 
BEARING 


iN 


DRIVE GEAR 


PILOT BEARING 


BEARING CUP 


GASKET 


T-1708 


Figure 9—Belt Pulley Assembly 


NOTE: Make sure the pulley shaft outer bear- 
ing is positioned inside the seal. 


E. Assembly 


1, 


3. 


4. 


Grease the bearings and coat the oil seals with 
suitable lubricant. 


Insert the drive gear assembly. Position the 
driven shaft inner bearing, splined bushing, and 
driven gear in the housing. Insert the pulley 
shaft, and as the threaded end comes through 
the driven gear, install the washer and slotted 
nut, 


Tap the pulley shaft with a soft-head hammer 
and tighten the slotted nut to establish a pre- 
load. 


Install the pulley, then wrap a cord around it 


and attach Pull Scale 3600-E. Pull, and with the 
shaft turning, note the preload. Preload should 
be 2 to 3 Ibs. pull on a 9” diameter pulley. If 
necessary, tighten the nut to increase the amount 
of preload. Install the cotter pin to secure the 
adjustment. 


. Install the gasket and cover assembly and 


tighten the four cover bolts. 


. Wrap a cord on the pulley and check the total 


preload. The correct total preload (with the 
shaft turning) is 3-5 lbs. Different thickness gas- 
kets (0.008” to 0.023”) are available to adjust 
preload. The thicker gaskets give less preload. 


. Fill the housing with M-4864-B lubricant to the 


level of the plug opening. Install and tighten the 
plug. 
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4. SPECIFICATIONS 


Preloads 


Preload 
5-15 in. Ibs.* 


Taken at 


Splined end 
of shaft 


Description 


P.T.O. Conversion Assemblies 


Belt Pulley 
Pulley Shaft Cord on 9” 


Pulley 


Cord on 9” 
Pulley 


Total 


*Use the small figures for “broken in” assemblies. 


Nut and Bolt Torque 


Description Ft. Lbs. 


P.T.O, Cover Bolts 35-40 
Shift Lever Studs 4045 
Shift Cover Nuts 45 

P.T.O. Conversion Cover Bolts 40-50 
Conversion to Center Housing Bolts 40-50 
Belt Pulley Assembly to Center Housing Bolts 35-40 


Shims and Gaskets 
Description 


P.T.O, Conversion Cover Shims 
Belt Pulley Cover Gasket 


Thickness 


0.003”, 0.005”, 0.012” 
0,008” to 0.023” 


5. SPECIAL TOOLS 


The following tools are required to properly service 
the Power Take-Off assembly. 


Toot No. Description 

AG09-A wo. ee eee ee ee Drive Pinion Preload Gauge 
630-S 2.0... cece ee ee eee .. Step Plate Set (No. 1-11) 
630-T 2... cee eee eee eee Step Plate Set (No. 12-17) 
1003 ssi cient sistwue SRE Seppe te Oats Puller 
943 i acec wile eae evisins Slide Hammer and Attachment 


Tool No Description 

956-2 ........ sia eid 6 oereity : . Pilot Bearing Puller 
950..... oo ekereca cel Sie .... Bearing Puller Attachment 
OSL cca ceacta ee diss . Bearing Puller Attachment 
930-E ........... ae sees Sees we ce Ui hastarbie seen cue Legs 
930-7 ..... 6 cece nee SM cAtl fea atone abe ba SeceaniPeareitate Pads 
1938 ...... eee aieiesacbislatSierere-e sarees ..eees Push Puller 
FT-S06 2.0... cc ee cease gtesalala sd seeeeeegeee Plate 
B600-E ok cee eee eee ee seeeees Pull Scale 
yy err ouinatgs. toa Sleeves 144” LD, 154” LD. 
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1. CONSTRUCTION AND OPERATION 


Power steering information on this page through Page 
300, applies to “General Purpose” tractors. For power 
steering information on other models, see Pages 301 to 
322 (“Row Crop” tractors) or Pages 323 to 340 (“In- 
dustrial” tractors.) 

The steering mechanism comprises all the units of the 
tractor that have to do with directional control. These 
units are: steering wheel, steering column, steering gear, 
Pitman arms, drag links, oil pump, control valve, power 
cylinder and steering arm, Figure 1. 

The system utilizes the conventional mechanical Ford 
Tractor steering gear and linkage plus a hydraulic 
pump, a control valve, two power cylinders, and hoses 
and tubing to provide a power assist in all steering 
operations. 

In the event of power assist failure, the mechanical 
components provide complete steering control at all 
times. 


A. Drag Link 


The drag link assembly, consisting of the drag link 
and the drag link adjusting sleeve, is the steering 
linkage between the Pitman arm, attached to the 
steering gear, and the steering arm connected to the 
front spindle, Figure 1. “General Purpose” tractors 
have two drag links, one on each side of the tractor. 
Under certain conditions, such as in the adjustment of 
the position of the front axle, it is necessary to change 
the length of the drag links. Make sure that the drag 
links are adjusted equally to maintain the straight- 
ahead position of the front wheels. Instructions for 
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making this change are detailed in the FRONT 
AXLE chapter. 


B. Power Steering Pump 


Sleeve Type: Early model tractors are equipped with 
a sleeve-type pump and an attached oil reservoir 
mounted at the front right side of the engine, 
Figure 1, 

The pump body contains a drive cylinder block 
and a driven cylinder block, each containing nine 
holes. The two cylinder blocks are set at an angle to 
each other and their respective holes are. connected in 
pairs by specially formed hollow sleeves. The drive 
cylinder block is splined to the pump shaft, The rota- 
tion of the drive cylinder block is transmitted to the 
driven cylinder block by the mechanical connection of 
the nine bent sleeves. The pump shaft is supported by 
a sealed ball bearing assembly and a lip-type, spring- 
loaded oil seal at the pulley end. At the inner end, the 
shaft is supported by a bronze bushing. 

Because of the angle between the cylinder blocks, 
the effective lengths of the holes (which are con- 
nected by the bent sleeves) are greater at one point 
in their rotation than they are 180° from that point. 
Oil passes into the holes at the point where this 
effective length is greatest. As the rotation of the 
blocks shortens this effective length, oil is forced out 
the pressure side of the pump. 

At low engine speeds, the full delivery volume of 
the pump is required to provide power assistance for 
rapid steering. At higher engine speeds, the full deliv- 
ery volume of the pump is in excess of requirements. 
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Figure 1—Components of the Power Steering System 


To avoid circulating the excess fluid through steering 
control valve and tubes, a spool-type, spring-loaded 
flow control valve is provided in a bore in the pump 
body. 

The flow control valve, which is hollow and closed 
at one end, has a small metering orifice in its wall, A 
spring-loaded, ball-type, pressure relief valve is 
mounted inside the flow control valve spool. The ball 
and spring are held in place by a threaded valve seat. 


The pump flow control valve functions as follows: 


Oil from the pump flows through the pump deliv- 
ery passage, Figure 2, to the steering control valve. 
Within the pump delivery passage, there is an orifice 
“B”, The flow control valve assembly has a sliding 
spool “I”. The lower end of this spool, “A”, is con- 
nected to the pump delivery passage ahead of orifice 


“B”, while the upper end of this spool, “D”, is con- 
nected to the pump delivery passage beyond orifice 
“B” by means of passage “C”. When the pump is 
driven slowly, orifice “B” offers small resistance to the 
flow of oil and the pressure at “A” is almost exactly 
the same as the pressure at “D”, The flow control 
valve spool is, therefore, very nearly in hydraulic 
balance and is easily held in the downward position 
by compression spring “F”. All of the oil delivered by 
the pump flows to the steering control valve. 


When pump delivery is increased (by increasing 
engine speed) the orifice “B” will cause the pressure 
at “A” to increase more than the pressure at “D”, and 
the valve spool moves toward spring “F”. This action 
uncovers a port in the pump body at “G” and permits 
excess oil to flow back to the reservoir. Thus, regard- 
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Figure 2—Flow Diagram—Power Steering Pump 
Flow Control Valve 


less of engine speed or pump pressure, pump output is 
limited to the maximum flow as shown in the chart. 


The flow control valve limits pump output as follows: 


OIL PUMP FLOW CHART 


[rnp | Pompepm | eh 


1250 4.75 to 5.25 600 


3000 5.50 to 6.50 100 
700 2.80 Minimum 600 


Relief Valve Setting—700 to 800 psi 
Oil Temperature—150° F. 


Pump pressure in the flow control vaive is limited 
to a maximum of 800 psi by means of a pressure 
relief valve. When pressure in the system exceeds the 
relief valve setting of 700 to 800 psi, the ball “E” is 
unseated and pressure is relieved. Oil passing through 


the relief valve inside the valve spool is transmitted 
to the reservoir through a small orifice in the spool 
wall, The operation of the relief valve limits system 
pressure to a maximum 800 psi regardless of the 
Position of the flow control valve. The pump reservoir 
fits over the rear of the pump so that the pump body 
is submerged in the reservoir. A clamp ring and rub- 
ber seal hold the reservoir in position and prevent 
external leakage. A replaceable filter element is in- 
stalled on the return line inside the reservoir. A 
spring-loaded, ball-type relief valve, installed in the 
return line ahead of the filter, permits oil to bypass 
directly to the reservoir if the filter becomes clogged. 
During operation, oil enters the pump through a 
pump inlet submerged in the reservoir. Correct oil 
level is indicated by a dipstick attached to the filler 
cap. 

Roller Vane Type: Late model tractors use a roller 
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vane type pump. For a complete description of this 
pump, and the overhaul procedures, see Page 327 in 
Chapter 1-C. 


C. Steering Gear 


NOTE: The power steering system on “General 
Purpose” tractors is an “assist” type. The mechani- 
cal steering system with linkage connections pro- 
vides manuak, steering or initiates the power steer- 
ing operation. For these reasons, and because the 
mechanical steering system can be used independ- 
ent of the power equipment, it is important that 
all mechanical components be included in this 
manual, 


“General Purpose” tractors use a recirculating ball 
nut-type steering gear, Figure 3. Anti-friction steering 
is achieved by the steel balls which serve as rolling 
contacts between the nut and the worm. 


Turning the steering wheel (which also turns the 
steering shaft and worm) moves the ball nut up and 
down along the worm. A rack on the outside of the 
ball nut engages the right sector and shaft assembly 
which, in turn, is engaged to the left sector and shaft 
assembly, Any movement of the ball nut rotates each 
sector the same number of degrees, but in opposite 
directions, 


A Pitman arm attached to the outer end of each 
sector shaft assembly transfers the motion of the 
sector shafts through the drag links to the steering 
arms which turn the front wheels. 


STEERING SHAFT 


OIL FILLER PLUG WORM 


BALL NUT ASSEMBLY 
LOCK NUT} 
ADJUSTER SCREW 
PITMAN ARM | T-1909 
Figure 3—Recirculating Ball-and-Nut-Type 
Steering Gear 


D. Control Valve 


The control valve is mounted on the steering shaft 
on the upper end of the steering gear housing, Figure 
18. It consists principally of a valve housing, valve 
spool, six centering plungers, three centering springs, 
one pump return port anti-cavitation check valve 
assembly, and two anti-cavitation and reaction 
plunger assemblies, Figure 20. 


A ball-thrust bearing, mounted at each end of the 
valve housing, holds the valve and the six centering 
plungers in position. A staked nut at the upper end 
holds the entire assembly tight against the steering 
shaft worm shoulder, Figure 19. 


Two counterbores in the end faces of the valve 
housing permit a slight axial movement of the steer- 
ing shaft worm, valve, and bearing assemblies. 


Three sets of centering plungers and springs mount- 
ed in the valve housing, bear against the ball-thrust 
bearings and tend to hold the valve at the midpoint 
of its allowable axial play. This is the valve’s neutral 
position. 


The control valve housing has six external ports: 
one to the reservoir, one pump inlet, and a pressure 
and return port for each of two power cylinders. 


In operation, oil under pressure is delivered from 
the pump to the control valve. When the steering 
wheel is turned, the resistance of the ball nut (en- 
gaged to the sector) to the worm will tend to move 
the worm, shaft, and valve up or down, depending on 
which way the wheel is turned. Maximum movement 
of the valve is 0.070 inch (0.030 to 0.035 inch either 
side of neutral). This axial movement of the valve 
directs oil under pressure to the power cylinders. 
When the steering wheel turning action is stopped, 
the steering shaft thrust is removed, This permits the 
centering springs and plungers to return the valve to 
its center or neutral position. In this position, the 
pump output will be recirculated in the system with- 
out doing any work, as shown in Figure 4. 


E. Power Cylinders 


“General Purpose” tractors, equipped with power 
steering, have two double acting hydraulic power 
cylinders—one for each front wheel. The cylinder 
housing is anchored to the rear section of the radius 
rod. The cylinder piston rod is attached to the front 
section of the drag link, Figure 1. Both attachments 
are made with end assemblies. Two hydraulic tubing 
connections are located in the rear of each cylinder. 
Oil pressure to the cylinders is directed by the control 
valve in such a way that the cylinders operate in 
opposite directions from each other. 
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Figure 4—Flow Diagram—Oil Flow with Control 
Valve in Neutral 


F. Straight-Ahead Driving 


When the tractor wheels are in the straight-ahead 
Position, the absence of thrust on the steering column 
worm enables the centering springs to hold the valve 
in its center or neutral position. In this position, oil 
entering the control valve is directed back to the 


reservoir without doing any work, Figure 4. 


G. Left or Right Turning 


The steering power system operates in the same 
manner for both left and right turns except for the 
direction of control valve movement and oil flow. 
For left turns, the valve moves upward or to the 


right, as shown in Figure 5. 


When the steering wheel is turned, a thrust is 
developed in the steering shaft and worm, Resistance 
to this thrust by the steering ball nut and the sector 
gear creates sufficient axial force to overcome the 
centering springs in the control valve housing. This 


permits the steering shaft worm and the valve to 
move up (or down) thereby directing oil pressure to 
one side of the power cylinders and providing hy- 
draulic force to the manual effort of the operator to 
turn the front wheels, Simultaneously, oil from the 
opposite side of the cylinders is directed back through 
the valve body to the pump reservoir. In addition, oil 
pressure is directed to the centering plungers and 
springs to supplement spring force in centering the 
control valve. This increases the force required to 
turn the steering wheel and gives the operator a 
natural feel of steering. Figure 5 shows the flow of 
oil during a left turn, 


H. Operation Without Pressure Supply 


If the power system should become inoperative, 
steering can be accomplished manually through the 
regular steering linkage. Cross over provisions in the 
control valve ports permit manual movement of the 
power cylinders with an increase in the steering effort, 
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RESERVOIR 


Figure 5—Flow Diagram—Oil Flow With Control Valve 
in Left Turn Position 


2. DRAG LINK 


A. Removal 


1. 


2. 


3. 


Remove the nut and disconnect the front end of 
the power cylinder from the drag link with a 
suitable puller. 


Remove the cotter pin and castellated nut from 
each end of the drag link and disconnect it from 
the steering arm and the Pitman arm with a 
suitable puller. 


Loosen the clamp bolts then turn the drag link 
end out of the sleeves. 


B. Inspection 


1, 


Examine parts for wear and damage. Replace 
defective parts. 


C. Installation 


1. 


Thread the drag link end into the sleeve. Leave 
approximately 44” of the threads visible on the 
drag link and on the drag link end. 


Attach the rear of the drag link to the Pitman 


arm with a castellated nut and cotter pin. 


Make sure the wheels are in a straight-ahead 
position and that steering gear is at center of 
travel. Then, attach the front of the drag link to 
the steering arm with a castellated nut and 
cotter pin. Use the sleeve adjustment to insure 


proper alignment. 
Tighten the clamp bolts. 


Attach the power cylinder to the drag link, 
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2. 


3. 


4. 


5: 


1. 


* RETAINER 
SUPPORT 


3. POWER STEERING PUMP—SLEEVE TYPE 


SNAP RING 


A. Removal 2. Plug the pressure and the return line openings 
, to prevent dirt from entering the pump, Clean 
L ph the pressure line from the top of the the pump exterior thoroughly. 
ewer) 7 NOTE: Make sure the bench and disassembly 
Disconnect the pump return line from the rear area is thoroughly clean. 
of the reservoir. Cap the pump reservoir inlet. 
3. Remove the reservoir clamp ring and separate 
Loosen the turnbuckle and remove the drive the reservoir from the pump body, Figure 6. 
aa 4, Remove the retaining bolt, lock washer, and 
Remove the cotter pin and the clevis pin from spacer from the end of the pump shaft. 
the turnbuckle. Separate the turnbuckle from 
the pump. 5. Use a puller to remove the pulley from the 
shaft, (Do not lose or damage the Woodruff 
Remove the bolt from the pump mounting key.) 
Reacieehiongs gamienm the Gimp. 6. Mount the pump in a vise so that the vise grips 
A the turnbuckle attaching surface. Loosen the 
B. Disassembly four hex head bolts which attach the inlet end 
Drain oil from the pump and the reservoir. cover to the pump body, Figure 7. 
FILLER CAP BOLT 
GASKET END CAP 
RESERVOIR GASKET 
CLAMP DRIVEN BLOCK 
PUMP BODY 
GASKET 
COTTER PIN BOLT 
FITTING 
WASHER LOCKWASHER 
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Nitti 
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I) 
PLUNGER 


T1919 


Figure 6—Sleeve-Type Pump—Disassembled View 
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Figure 7—Sleeve-Type Pump with Reservoir Removed 


7. Loosen the flow control valve plug and remove 
the pump from the vise. Remove the plug, seal, 
spring, screen, and spoon. Ease the plug off care- 
fully so that the spring will not fly out. 


8. Mount the pump body in a vise and remove the 
five hex head bolts from the bearing cap. 


9. Remove the pump from the vise and separate 
the bearing cap and the inlet end cover from the 
pump body. The cylinder blocks will push out 
of the pump body slightly due to the pressure of 
the plunger spring between the blocks. 


10. Remove the two cylinder blocks, nine sleeves, 
plunger, and spring from the pump body, 


11. Remove the snap ring from the bearing cap, 
Figure 8. 

12. Push the shaft assembly from the bearing cap. 

13. Remove the cotter pin and the hex head fitting 


from the top of the filter assembly in the 
reservoir. 


14, Remove the filter, gasket, and retainer support 
from the reservoir. 


C. Cleaning, Inspection, and Repair 


1. Wipe the bearing and shaft assembly with a 
clean, lint-free cloth. DO NOT soak parts in a 
cleaning solvent because solvent may dilute 
lubricants sealed into the ball bearing. 


2. Inspect the shaft for wear and check the ball 
bearing for roughness or noisy operation. If the 
bearing must be replaced, push it from the shaft 
away from the splined end. Install a new bearing 
with the trademark side toward the pulley end 
of the shaft. Press the shaft through the bearing 
until the retaining ring rests against the inner 
race of the bearing. 


Examine the retaining ring and replace it if it is 
worn or distorted. Make sure the retaining ring 
seats in the groove on the shaft and that it is 
between the bearing and the splined end of the 
shaft. 


3. Check the sleeves to make sure they slide freely 
in the cylinder block bores. Examine the mating 
surfaces of the sleeves and the bores for heavy 
scoring which can impair pumping efficiency. 
Replace the sleeves or cylinder blocks if scored. 


4, Examine the flow control valve and valve liner 
for burrs or scratches which might cause the 
valve to stick. Insert the valve in the liner and 
rotate it slightly with a pencil or other soft 
instrument. The valve must slide freely. If the 
valve sticks or drags after dirt, burrs, and nicks 


Figure 8—Removing Snap Ring from Pump Bearing Cap 


290 
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7. 
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a 


have been removed, replace the valve and/or 
valve liner. 


Examine the shaft seal in the bearing cap hub 
and replace if worn or damaged. Use a puller to 
remove. Install a new seal with the seal lips 
facing the casting. Make sure the seal is started 
right, then press it in until it rests firmly against 
the casting. 


Examine the running surface of the bearing 
cover and the inlet end cover, Figure 12. If 
scored, or if the port edges are damaged, the part 
should be replaced. 


Examine the pump housing. If badly scored or 
damaged, replace it. Small burrs or scratches 
can be removed with crocus cloth. 


D. Assembly 


Make sure that the working area and all parts are 


thoroughly clean. 


1. Press the drive shaft and the bearing assembly 


3. 


into the bearing cover. Use an arbor press and 
sleeve. Position the sleeve against the outer race 
of the ball bearing. Make sure the shaft and the 
bearing are properly aligned to the bearing cover 
to avoid damaging the bronze bushing. 


Install the snap ring. Test the rotation of the 
shaft to make sure it turns freely. 


Place the driven cylinder block (without spline) 
on the assembly fixture, Tool No. N3 10776, 
Figure 9, and insert the plunger spring and 
plunger. 


Figure 9—Driven Cylinder Block and Assembly Fixture, 


Tool No. N3 10776 


4. 


6. 


8. 


Note which two holes are positioned over the 
two shortest pads in the assembly fixture. Insert 
a sleeve in each of the other seven holes as 
shown in Figure 10. To ease assembly, lubricate 
the sleeves with clean, light oil. 


Place the pump housing, square end down, over 
the cylinder block and position all nine sleeves 
to a uniform spacing, 


Position the drive block (with spline) over the 
sleeves, sighting through the bores in the block 
for alignment. Using a pointed probe slightly 
smaller in diameter than the sleeve bores, cor- 
rect the alignment of the sleeves while guiding 
the cylinder block downward as shown in Fig- 
ure 11. 


Continue this procedure until all the sleeves are 
engaged and the block is firmly in place. DO 
NOT force the cylinder block at any time. 
Proper alignment of the block and sleeves will 
allow the block to be pushed smoothly in place. 


Install a new seal in the counterbore at the flow 
control valve liner in the valve body. 


Using a new gasket, assemble the bearing cover 
to the pump housing, Figure 12, Make sure the 
locating pin in the cover engages the locating 
hole in the pump housing. Install the five hex 
head bolts finger tight. 


Remove the housing and the cylinder block assem- 
bly from the fixture using care to see that the 
cylinder block is not pushed out of the housing 
by the plunger spring. 


Figure 10—Assembling Sleeves in Driven Cylinder Block 
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Figure 11—Aligning the Drive Block and Sleeves 


10. 


11. 


12. 


13. 


14, 


15, 


16, 


17. 


Install the end cover on the valve body. Use a 
new gasket and four hex head bolts installed 
finger tight. 


Grip the end of the pump shaft in a vise being 
careful not to score the shaft. Rotate the pump, 
applying force on the O.D. of the bearing cap. If 
the pump rotates freely, without binding, tighten 
the hex head bolts at each end of the pump, one 
end at a time, to 15 to 20 Ib. torque. Check the 
pump again for rotation. 


Mount the pump vertically in a vise, gripping the 
bearing cover hub, 


Install the flow control valve in its bore with the 
slotted end up, Figure 13. 


Install a new “O” ring in the groove on the hex 
head flow valve plug. 


Insert the flow valve spring with the filter screen 
end down. 


Install the hex head flow valve plug over the 
spring and tighten until the “O” ring is seated. 


Install the filter in the reservoir. Fit the filter 
gasket retainer, a new rubber gasket, and a new 
filter (in that order) over the reservoir return 
fitting, Figure 14, Place the filter retainer on the 


18. 


19, 


20. 


21, 
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filter and secure it with the hex head fitting and 
the cotter pin. 


Install a new reservoir seal in the groove on the 
bearing cover. Make sure it is not twisted. Lubri- 
cate the seal to facilitate the assembly of the 
reservoir. 


Slide the clamp ring around the reservoir and 
press the reservoir, with the filler cap up, into 
place around the back of the pump. Secure the 
reservoir to the pump with the clamp ring. 


Install a new gasket in the reservoir filler neck 
cap. 


Install the Woodruff key on the pump drive 
shaft and align the groove in the pulley with 
the key. Install the pulley, the spacer, and the 
lock washer and draw the pulley into position 
with the hex head bolt that threads into the end 
of the pump shaft. 


NOTE: Make sure there is clearance between 
the pulley and the shaft bearing. 


E. Installation 


LL. 


2. 
3. 


Position the pump mounting flange at the lower 
end of the pump to the bracket between the 
engine and the water pump outlet. Secure with 
the bolt. 


Position the drive belt around the pump pulley. 


Attach the turnbuckle to the pump upper mount- 
ing flange with the clevis pin and the cotter pin. 


RUNNING 
SURFACE 


FLOW VALVE 


LINER "O" RING 


T1920 


Figure 12—Assembling the Bearing Cap to the 
Pump Body 
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Figure 13—Installing the Flow Valve, Spring, and 
Retainer Fitting 


Use the turnbuckle to adjust the belt tension to 
obtain %4” deflection halfway between the pul- 
leys under 15 to 20 lbs. pressure. 


Connect the pump pressure line to the port at 
the top of the pump. 


Fill the reservoir to the proper level with Ford 
M2C41 hydraulic oil. 


Bleed air from the system by operating the 
engine at idle speed. 


4, CONTROL VALVE 


A. Removal 


nif 


Disconnect the battery ground cable from the 
battery, Figure 15. 


Remove the steering wheel retaining nut and 
washer. Remove the steering wheel with a steer- 
ing wheel puller or other suitable tool. 


Remove the spring, felt packing, and spring seat 
from the top of the steering column. 


Disconnect the throttle rod link from the throttle 
arm and the throttle lever from the throttle lever 
bracket, Figure 16. 


Disconnect the throttle lever from the throttle 
arm and remove the lever. 


Disconnect the P.T.O, handle from the hood side 


RESERVOIR 
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RETAINER 
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Figure 14—Reservoir Filter Assembly—Disassembled 


8. After turning the steering wheel through its 


AND 


complete range several times, stop the engine 
and fill the reservoir to the FULL mark on the 
dipstick. 


STEERING GEAR 


panel. Drive the pin out, remove the nut, and 
detach the rod assembly from the panel. 


NOTE: This applies only to Select-O-Speed 
models, 


Remove the hood side panels. 


Disconnect the Proof-Meter cable at the instru- 
ment panel. 


Disconnect the selector assembly (Select-O- 
Speed models only), 


a. Loosen the nut securing the selector cable to 
the transmission cover. 


b. Remove the four Phillips head screws attach- 
ing the selector assembly to the hood. 


c. Move the selector lever upward to the tenth 
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Figure 15—Installed View of Steering Gear Housing 


speed position and disconnect the upward selec- 
tor cable from the lower cable. 
d. Disconnect the wires to the safety switch and 
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Figure 16—Throttle Linkage Installation 


10. 


11. 


12. 


13, 


14, 


15, 


16. 


17. 


18, 


19, 


20. 


the selector lamp. Disconnect the transmission 
oil warning lamp cable. 


Detach the battery carrier from the steering gear 
housing. 


Disconnect the ammeter or charge indicator 
light wire from the junction box, Figure 17. 


Disconnect the generator regulator from the 
mounting pad on the steering column. 


Disconnect the junction block from the mounting 
pad on the steering column, 


Remove the temperature and the oil pressure 
gauge lines from the clip on the fuel tank rear 
support, 

Disconnect the instrument panel from the lower 
rear hood panel. Slide the instrument panel over 
the top of the steering housing and set it on the 
fuel tank, 


Disconnect the headlight switch from the lower 
rear hood panel. 


Disconnect the lower rear hood panel from the 
steering gear housing. Remove the panel. 


Disconnect the taillight wire from the clip on the 
steering gear housing. 


Disconnect the hydraulic lines from the control 
valve, pump, and power cylinders. Seal all the 
exposed openings to prevent entry of dirt. 


Remove the cotter pin and the castellated nut 
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Figure 17—Installed View of Steering Column with 


Hood Side Panel Removed 
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from the drag links—Pitman arm connections 
and disconnect the Pitman arm using a puller. 


21. Remove the bolts that attach the steering gear 


housing to the transmission case, Lift the steering 
gear and the control valve assembly out and 
place it on a bench. 


B. Disassembly of Steering Column 
Components 


1. Scribe an alignment mark on the valve cover, 


valve body, valve adapter, and the steering gear 
housing to insure proper reassembly, Figure 18. 


2. Remove the bolts attaching the valve cover to 
the valve body. Lift the cover and integral tube 
assembly from the steering shaft. 


$s 
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Figure 18—Steering Gear and Control Valve 


The steering shaft bearing nut, Figure 19, at the 
top of the control valve assembly is staked to a 
groove in the steering shaft. Cut out the staked 
area carefully to avoid damaging the shaft 
threads, remove the nut and discard it. 


Remove the valve spool preload spring. 


Remove the small bearing race, bearing, and 
large bearing race from the shaft. Keep these 
three pieces together for proper reassembly. 


Lift the entire control valve assembly from the 
shaft. Be careful not to lose the plungers, springs, 
and check valve assemblies from the valve hous- 
ing. Place the parts on a clean surface in clean 
surroundings. 


Remove the lower large bearing race, bearing, 
and small bearing race. Keep the parts together 
for proper reassembly. 


Remove the bolts and lock washers that attach 
the adapter to the steering gear housing. Lift the 
adapter from the steering shaft. 


C. Control Valve Disassembly and Inspection 


a 


Remove the six centering plungers and three 
centering springs from their bores, Figure 20. 


Remove the two anti-cavitation plunger assem- 
blies from their bores. Be careful not to lose the 
steel balls from each assembly, To insure proper 
assembly, note from which bores the assemblies 
were removed, 


Remove the valve from the valve housing. Note 
which end of the valve has a groove on the LD. 


Unscrew the check valve assembly from the 
pump return port in the valve body. 
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Figure 19—Steering Gear and Control Valve Assembly 
With Valve Cover and Integral Tube Assembly Removed 
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or equivalent and install, lip side in, with a 
socket of comparable size. Be careful not to 
damage the seal lip. 


2. Replace the “O” ring on the face of the cover and 
tube casting and on the face of the adapter 
casting. 


3. Inspect the needle bearing in the bottom of the 
adapter, Figure 22. The bearing rollers should 
be smooth, highly polished, and should turn 
freely. If it is necessary to replace a bearing, use 
Pilot Bearing Puller 956-2. The new bearing, 
with the trademark side out, should be pressed 
in just far enough for the bearing face to clear 
the casting surface. 


NOTE: Do not press bearing in so far that it 
contacts casting shoulder. 


F. Steering Gear Disassembly 
1. Drain the oil from the steering gear housing. 


2. Mount the assembly in a vise and, using a puller, 
remove the Pitman arms. Remove the felt seal 
from each end of the sector shaft. 


3. Remove the bolts and lock washers from the 
right sector shaft cover and remove the cover 
and the sector shaft. Turn the adjusting screw 
clockwise until the sector shaft is free from cover, 
Figure 18, 


4. Remove the left sector shaft in the same manner, 


5. Lift the steering shaft and the ball nut assembly 
from the housing, 


G. Steering Gear Cleaning, Inspection, and 
Repair 


1. Remove the seals from the sector shaft bores in 
the steering gear housing. 


2. Inspect the needle bearing in the bottom of the 
steering gear housing for wear or damage. Bear- 
ing rollers should be smooth, highly polished, 
and should turn freely. To replace, remove the 
old bearing with Pilot Bearing Puller 956-2 and 
955-14 jaws. 


3. Install a new needle bearing with trademark side 
up. Press the bearing into place until it is just 
below the chamfer in the bore. 


NOTE: Do not press bearing in so far that it 
contacts casting shoulder. 
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Figure 23—Steering Gear Housing with Sector Shaft 
Cover Removed 


4. Inspect the steering gear housing and adapter 
mounting pad for cracks or other damage, Re- 
place if damaged. 


5. Examine the sector shaft bushings in both the 
steering gear housing and in the side covers. 
Replace if damaged or excessively worn. Use 
a puller to remove. 


NOTE: Do not drive bushings out with a 
punch, Use a press to install. 


a. Press bushings flush to 0,03” below large 
counterbore in housing. 


b. Install bushing 0.03” below inner face of 
cover. 


6. Replace the sector shaft seals in the steering gear 
housing, 


7. Inspect the sector shafts and the gear teeth for 
signs of wear, Replace if necessary. 


8. Examine the steering shaft and ball nut rack 
teeth. Replace the shaft and ball nut assembly, 
if necessary. 


H. Steering Gear Assembly 


NOTE: Coat all shafts and bushings with M-4738 
lubricant before assembly. 


1. Install new “O” ring seals on the sector shaft side 
covers, 


2. Use shim No. 8N-33544 A-B-C or D, on sector 
shaft adjusting screw to provide a clearance of 
0.000 to 0.002 inch between the screw head and 
the shaft end inside the T-slot, Figure 23. 
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Figure 20—Control Valve—Disassembled View 


. Inspect the brass tubing seats in the valve body 
ports for damage. Replace if necessary. 


Inspect the valve and valve housing bore for 
damage. If either part is damaged, they must be 
replaced as an assembly. 


Inspect the centering plungers and springs for 
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Figure 21—Installing the Control Valve Cover and 
Integral Tube 
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wear, damage, or distortion. Replace if defective. 


8. Inspect the check valve and the two anti-cavita- 


tion valves, springs, and balls for defects that 
would cause improper operation, Replace if 
defective, 


Examine the thrust bearings and their races for 
damage or wear. Replace if defective. 


D. Control Valve Assembly 


1. 


Coat the control valve, plungers, and anti-cavi- 
tation valves with Lubriplate or equivalent. 


Install the valve in the valve body. Groove on 
LD. of valve should be at the same end in rela- 
tion to valve body as was noted upon removal. 
DO NOT FORCE VALVE. When properly 
aligned, it will drop into place. 


Install the check valve in the pump return port 
of the control valve housing. 


Insert the spring, then the ball, in both the anti- 
cavitation valves and install the valve assemblies 
in their bores, 


Install a centering spring in each of the three 
remaining bores. 


Install a centering plunger at each end of the 
three centering springs. 


E. Seal Inspection and Replacement in 
Adapter and Cover 


1; 


Inspect the seal in the bore of the control valve 
cover and integral tube assembly, Figure 21, and 
in the bore of the adapter assembly, Figure 22, 
for damage or hardening of the seal lip, Replace 
if necessary. Coat the new seal with Lubriplate 
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Figure 22—Adapter Assembly—Showing Bearing 


and Seal 
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Use the adjusting screw in each side cover as a 
screw jack to pull the sector shafts into the side 
covers. 


Center the ball nut assembly on the steering 
shaft and insert the shaft into the needle bearing 
at the bottom of the steering gear housing. If the 
ball nut is centered properly, an equal amount of 
the worm will show on each side of the ball nut. 


Install the left sector shaft (shaft with block 
tooth) and side cover. Make sure the ball nut is 
centered as described in Step 4. With the block 
tooth in the upper-most position, the middle 
tooth must mate with the middle groove in the 
ball nut rack. Install the cover bolts and lock 
washers tightened to 25-30 ft. lbs. torque. 


Install the right sector shaft so that the fourth 
tooth meshes with the fourth groove on the left 
sector shaft, 


Place the felt seals over the ends of both sector 
shafts and install the Pitman arms, lock washers, 
and nuts. 


I. Assembly of Steering Gear Components 


Position a new gasket and mount the adapter on 
the steering gear housing so that the filler plug 
is at the front. Be careful not to damage the seal 
in the adapter when the shaft is inserted. Attach 
the adapter to the housing with the bolts and 
lock washers. Tighten the bolts to 20-25 ft. Ibs. 
torque, 


Install the control valve assembly on the adapter 
as follows: 


a. Assemble the ball bearing between the two 
bearing races with the small race on bottom. 


b. Place this bearing against the bottom of the 
control valve assembly so that the large race 
holds the centering plungers in position. 


NOTE: Top side of valve is indicated when 
embossed markings on the valve ports 
are up. 


c. Holding the bearing assembly tight. against 
the bottom of the control valve, carefully 
lower both assemblies over the steering shaft 
into position on the adapter. 


d. Locate the valve so that the two pump ports 
are positioned just to the right of the center 
facing front. 


10. 


11, 


12. 
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e. Install the other bearing with the large race 
at the bottom next to the valve. 


Install the preload spring, convex side up, at the 
top of the valve assembly. 


Install a new bearing lock nut on the threaded 
portion of the steering shaft. 


Temporarily install three hex bolts that attach 
the valve and cover and tube to the adapter. 


Temporarily install the steering wheel. 


Hold the steering wheel to prevent the shaft 
from turning and tighten the lock nut until the 
large bearing race seats firmly against the valve 
spool. Back the nut off about 4% turn and stake 
the nut to the groove in the shaft. Use a support 
to avoid bending the shaft. 


Remove the steering wheel and the three cover- 
to-valve-to-adapter bolts. 


Tape the splined end of the steering shaft, Figure 
21, and sharp shoulder to prevent damage to the 
control valve cover seal during installation of 
cover, 


Install control valve cover and tube over the 
shaft, with the mounting pad on tube, facing 
forward. Coat cover housing with M-4738 lubri- 
cant before installation on shaft. Also, be sure 
that cover-to-adapter “O” ring is in place. 


Attach the control valve cover and the control 
valve to the adapter with three bolts and lock 
washers. Tighten the bolts to 20 ft. Ibs, maxi- 
mum torque. 


Adjust the sector shaft as follows: 


a. Loosen the left sector shaft adjusting screw, 
then turn the screw several turns counter- 
clockwise. 


b. Loosen the right adjusting screw lock nut. 
Turn the adjusting screw clockwise until there 
is no perceptible end play in the sector shaft. 
Tighten the lock nut securely without disturb- 
ing the end play. 


c. Turn the left sector shaft adjusting screw 
clockwise until there is no perceptible end 
play in the left sector shaft. Tighten the lock 
nut securely without disturbing the end play. 


d. Turn the steering wheel full left and full right 
and determine the center point where the 
steering gear is in the straight-ahead position. 
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At this position, the Pitman arms should have 
no perceptible free play. Readjust if necessary. 
Total pull at rim of steering wheel with gear 
over center, must be 2 to 2.5 lbs. when prop- 
erly adjusted. 


J. Installation of Control Valve and 
Steering Gear 


1. 


10. 


11, 


12, 


13. 


14, 


db: 


Mount the steering gear on the transmission case 
and secure with the hex head bolts tightened to 
60-70 ft. lbs. torque. Then fill the steering gear 
housing with M-4T38 Lubricant. 


Attach the drag link to the Pitman arm with 
the casteliated nut and the cotter pin. 


Position the battery carrier to the steering gear 
housing and attach the Proof-Meter cable clip to 
the carrier. Then install the two hex head bolts 
and lock washers which secure the carrier to the 
steering gear housing. 


Connect the hydraulic lines from the cylinder 
and the power steering pump. 


Insert the taillight wire into the clip on the steer- 
ing gear housing. 


Place the hood lower rear panel in its installed 
position and secure it to steering gear housing 
with the two hex head bolts, flat washers, and 
lock washers. Tighten the bolts securely. 


Install the headlamp switch on the lower rear 
panel, 


Secure the generator regulator to the steering 
column mounting pad with the attaching screws. 


Secure the junction block to the mounting pad 
on the steering column. 


Position the instrument panel over the steering 
shaft and secure it to the lower hood panel. 


Insert the temperature gauge and the oil pres- 
sure gauge lines into the clip on the fuel tank 
support. 


Attach the ammeter or charge indicator light 
wire to the junction block. 


Attach the battery ground cable to the positive 
terminal on the battery. 


Connect the Proof-Meter cable to the Proof- 
Meter. 


Position the throttle lever through the instru- 


16. 


17. 


18. 


19, 


20. 


21. 


22. 


23. 
24. 


ment panel, throttle lever arm, a flat washer, 
and throttle lever bracket. Slide the spring over 
the bottom of the throttle lever and secure with 
a flat washer and a cotter pin. 


Tighten the bolt and nut that secures the throttle 
lever arm to the throttle lever. 


Attach the throttle lever arm link to the throttle 
lever arm and to the bell crank. 


Install the spring seat, felt packing, and spring on 
the top of the steering shaft. 


Position the steering wheel on the shaft so that 
one spoke is pointed forward when the wheels 
are in the straight-ahead position. Then, install 
the power steering emblem and nut. Tighten the 
nut securely. 


Install the selector assembly. 


NOTE: This applies only to Select-O-Speed 
models. 


a. Move the selector lever to the tenth speed 
position. 


b. Attach the wires to the safety switch and the 
selector lamp and attach the two flexible 
cables together. 


c. Move the selector lever to the (P) park posi- 
tion, This should bring the selector cable down 
to contact the fitting in the transmission. 


d, Attach the selector assembly to the hood with 
the four Phillips head screws. 


e. Tighten the lower conduit nut on cover fit- 
ting. 


Fill the steering gear housing to plug level. Use 
extreme pressure lubricant SAE 90 in summer— 
SAE 80 in winter. Install the filler plug and 
breather assembly, Figure 19. 


Before installing the hood side panel, check the 
hydraulic line connections for leaks. Connect the 
transmission oil pressure warning lamp cable 
before running engine to check power steering. 
Operate the power steering system as outlined in 
Steps 7 and 8 on Page 292. 


Install the hood side panel. 


Position the P.T.O. rod assembly through the 
side panel, and install the nut, Place the handle 
on the rod and secure with the roll pin. (Select- 
O-Speed models only.) 


Section 5—Power Cylinder 
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5. 


NOTE: There is a right and a left power cylinder. To 
insure proper installation, make sure that each cylin- 


der is identified. 
A. Removal 
1, Place a drain pan under the rear of the cylinder 
and disconnect both hydraulic lines, Figure 1. 
2. Remove the nut that secures the cylinder to the 
drag link. Disconnect the cylinder from the drag 
link with a suitable puller. 
3. Remove the nut from the rear of the cylinder 
and disconnect the cylinder from the radius rod. 
4. Move the rod back and forth slowly to drain the 


oil from cylinder through the cylinder ports. 


B. Disassembly 


1. 
2. 


Remove the drag link end from the piston rod. 


Use snap ring pliers to remove the snap ring 
from the piston rod end of the cylinder, Figure 
24, 


Extend the rod to the end of its travel and re- 
move the metal scraper washer, leather wiper, 
and aluminum bushing from the rod. 


Remove the seal. The piston rod will usually 
loosen the seal from its seat. If not, use a sharp 
pointed tool to pry it out. 


MASKING TAPE 


Figure 24—Power Cylinder Assembly 


POWER CYLINDER 


C. Cleaning, Inspection, and Repair 


1. 


Use a solvent to clean the cylinder and piston 
rod. 


Inspect the cylinder for leakage at the seams and 
the cylinder ports for damage to the threads. If 
the ports are damaged, insert an E-Z-Out into 
the seat and remove both the E-Z-Out and the 
seat with pliers, 


Position a new seat squarely in its bore and 
thread the existing fitting into the port until the 
seat is firmly in place. 


Inspect the piston rod for being bent or scored. 
Replace the power cylinder if piston rod is 
damaged. 


Check both end assemblies for thread damage. 
Make sure the flexible joint moves freely. If the 
rear ball joint is worn or damaged, replace the 
power cylinder, 


Assembly 


1, 


2. 


Soak the seal and the leather wiper in Ford 
M2C41 Hydraulic Oil. 


Mask the threaded end of the piston rod. Care- 
fully install the seal on the rod with the seal lip 
facing the rear of the cylinder. 


Press the seal into its seat using a deep socket. 
The seal has an 0.010 inch I-D. interference fit 
and care must be used to press the seal in 
straight. 


Install the bushing, wiper, and metal scraper 
washer. The raised center portion of the scraper 
washer must face out. 


Install the snap ring with the sharp edge out. 


6. Remove the masking tape and install the drag 


link end on the piston rod. 


Installation 

1. Install the rear ball joint stud in the radius rod 
mounting pad, Secure with a %,”-18 hex nut and 
torque to 90-110 ft. Ibs. 

2. Install the drag link end in the drag link mount- 
ing pad, Secure with %”-20 hex nut and torque 
to 75-90 ft. lbs, 

3. Connect the hydraulic. tubing to the cylinder 


ports. 
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6. TROUBLE SHOOTING 
See Chapter 1-C Page 338. 


7. SPECIFICATIONS 


Pump—Used in early model “‘General Purpose” Tractors 


Capacity....... ...6.50 gpm @ 3000 rpm and 100 psi 
Type. ise Re i aisieik slo otee crests SEE Sie ded Saieeyotse- Sleeve 
Drive ...c cece sec eee eeee CRP ait eewor sees « Belt 
Maximum Operating Pressure ........... 700-800 psi 
Cylinder 

Type ........0005 Ephelatechsele putes sede Double Acting 


8. SPECIAL TOOLS 


The following tools will be helpful in removing, re- 
pairing or servicing the various components of the 
power steering mechanism. 


Torque Limits Ft. lbs. 
Sector Shaft Cover Bolts ....... aie Hae weet 25-30 
Adapter to Steering Gear Housing............. 20-25 
Steering Gear Housing to Transmission......... 60-70 
Steering Shaft Cover and Valve Housing 

Assemblies to Adapter ........0-.20.02.-0200- 20 
Sleeve Type Pump End Cap and Bearing 

Cap to Pump Body Bolts.................-. 15-20 
Tool Number Description 
956 a ctate a ietad gdareers etek eee Puller Bearing 
ULES Seer ce Jaws (for 956 Puller )—Bearing 
N3 10776 . 0... cece eececceee Fixture Cylinder Block 


WB ooo dite eeciise wees ee eetesaes Snap Ring Pliers 


Part THREE 
STEERING, FRONT AXLE, BRAKES, WHEELS, AND TIRES 


Chapter 
1-B 
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1. CONSTRUCTION AND OPERATION 


Power steering information on this page through page 
322, is applicable to all “Row Crop” tractors. For power 
steering information on other models, see pages 282 to 
300 (“General Purpose” tractors) or pages 323 to 340 
(“Industrial Tractors”). 


All units that affect the directional control of the 
tractor are components of the steering mechanism. 
These units are: the steering gear (including the steer- 
ing column and steering wheel), the drag link, oil pump 
and reservoir, power cylinder and control valve, and 
the steering arm, Figure 1. 

The system employs the conventional Ford Tractor 
mechanical steering gear and linkage plus a hydraulic 
oil pump, and a power cylinder and control valve to 
provide a power assist in all steering operations. 

In the event of failure of the power assist components, 
the mechanical gear and linkage will provide positive 
steering control at all times. 


A. Drag Link 


The drag link, Figure 1, consists of the drag link and 
the drag link adjusting sleeve. It is the steering linkage 
between the Pitman arm, attached to the steering gear, 
and the steering arm, Figure 2, connected to the front 
spindle assembly. “Row Crop” tractors have one drag 
link. It is mounted on the right side of the tractor, The 
drag link has no moving parts and requires little 
maintenance. Whenever it becomes necessary to change 
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the length of the drag link, as in the case of a position 
adjustment of the front axle, care must be exercised to 
avoid changing the position of the steering arm. See 
page 307 in this section for details. 


B. Power Steering Pump 


Rotor-Type: Early model “Row Crop” tractors are 
equipped with a rotor-type pump and reservoir, 
mounted at the front right side of the engine, Figure 
2. The pump is driven from the engine crankshaft by 
a single V-belt. Two elongated holes in the pump 
support bracket provide a means for adjusting the 
belt tension. 


The pump consists of a six-lobed drive rotor and 
a seven-lobed driven rotor mounted in a cast iron 
body, Figure 3. 


The drive rotor which is keyed to the pump drive 
shaft has external lobes or teeth which are meshed 
with the internal lobes of the driven rotor. The drive 
shaft is supported at the pulley end by a sealed ball 
bearing, Figure 9. The bearing, which is a slip fit in 
the pump body, is held in place by a snap ring. A 
lip-type, spring-loaded oil seal is installed behind the 
bearing. The center and the inner end of the drive 
shaft are supported by bronze bushings pressed into 
the pump body and the pump cover. 


As the pump rotors turn, the clearance volume of 
the pockets formed between the lobes increases, then 
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Figure 1—Components of Power Steering System 


decreases. This action propels oil from the suction 
(intake) side to the discharge side of the pump. 

Minimum output of the pump occurs when the 
engine is at idle speed. This minimum output is suf- 
ficient to provide a power assist for turning, 

Maximum output of the pump, at higher engine 
speeds, is limited to 2.75 gallons per minute by a 
spool-type, spring-loaded flow control valve, mounted 
in the pump cover, Figure 4. It is held in place by a 
fitting which is sealed with a neoprene “O” ring. The 
valve, which is hollow and closed at one end, has two 
small metering orifices in its wall, 180° apart. 

Mounted inside the flow control valve is a spring- 
loaded pressure relief valve, Figure 4. The relief valve 
and relief valve spring are held in place by a snap 
ring. An orifice plate, with a small metering hole in 
its center, is installed between the flow control valve 
spring and the pressure relief valve snap ring. 

When the system is operating, oil from the pres- 
sure side of the pump flows into the chamber con- 
taining the flow control valve. A flat, ground on the 
land at the closed end of the valve allows the oil to 
flow behind the closed end of the valve. Oil also flows 


to the inside of the valve through the two metering 
holes in the valve wall. From here the oil flows 
through the pressure relief valve and orifice plate and 
out through the pump discharge to the control valve. 

When pump speed is increased (by increasing en- 
gine speed), pump output tends to exceed a maxi- 
mum of 2.75 gallons per minute. This creates a 
pressure differential between the outside and the in- 
side of the flow control valve, due to the flow of oil 
through the metering orifices. This causes the flow 
control valve to move back against the flow control 
valve spring and allow excess oi] to be by-passed 
within the pump. 

The oil pressure relief valve, mounted inside the 
flow control valve, is designed to limit pump pres- 
sure to 1100 psi. The valve operates as follows: 

When pump pressure tends to exceed 1100 psi, the 
force of the relief valve spring is overcome and pres- 
sure against the face, at the orifice plate end, moves 
the relief valve to the right. This movement uncovers 
ports in the flow control valve and permits the oil to 
return to the intake side of the pump, thus preventing 
a pressure build-up in excess of 1100 psi. The relief 
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Figure 2—Installed View of Power Steering System 
Components 


action of the relief valve takes place regardless of the 
position of the flow control valve, since the flow con- 
trol valve regulates only the volume of oil exhausted 
from the pump. 


Roller Vane-Type: Late model “Row Crop” tractors 
use a roller vane-type pump. The operation of this 
pump is described in Chapter 1-C, 


C. Steering Gear 


All “Row Crop” tractors use a worm and sector- 
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Figure 3—Cutaway View of Rotfor-Type Oil Pump 


type steering gear, Figure 17. The worm, which is 
integral with the steering shaft, transmits motion 
through the sector and sector shaft, to the Pitman 
arm and the drag link which is connected to the front 
steering arm. Only one sector shaft is used and all 
steering is controlled from one steering arm mounted 
on the right side of the tractor. 

The backlash between the worm gear and the sec- 
tor gear must be properly adjusted so that the gears 
do not bind. This adjustment is made by turning an 
eccentric sleeve in which the worm gear rides. 


TO." RING SEAL 


Sn é 


Rds 


a PRESSURE RELIEF 
VALVE SPRING 


FLOW CONTROL 


VALVE SPRING ORIFICE SNAP RING 
OUTLET FITTING PLATE FLOW CONTROL VALVE 2643 


PUMP COVER 


Figure 4—Cutaway View of Pump Flow Control Valve 
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Turning the sleeve moves the worm gear in or out 
in relation to the sector gear. Position of the sleeve 
is maintained by a rotating lock plate mounted in the 
end cover and splined to the sleeve, The worm bear- 
ing preload is controlled by an adjusting screw and 
lock nut located in the end cover, Figure 23. 


D. Power Cylinder and Control Valve Assembly 


The power cylinder and control valve assembly is 
located at the right side of the tractor, Figure 2. The 
control valve sleeve, which is at the-front end of the 
assembly, is threaded onto the drag link and attached 
to the front steering arm. The piston rod, which ex- 
tends from the rear of the assembly, is attached to 
the pedestal side rail support, Figure 2. The power 
cylinder is double-walled. A lip-type oil seal, bushing, 
dust seal, and scraper, installed in the rod end of the 
cylinder, are held in place by a snap ring, Figure 25. 
The piston end of the cylinder is attached to the 
control valve housing. 

The control valve consists of a control valve hous- 
ing, a sleeve and flange assembly bolted to the hous- 
ing, and the internal parts shown in Figure 25. 

The control valve ball stud, spring, retainer, and 
spring stop plug are installed in the sleeve and flange 
assembly, The parts are held in place by a control 
valve spool stop screw which threads into the end of 
the ball stud retainer. 

The control valve spool, seals, and retainers, 
mounted in the valve housing, are held in position 
by a long bolt which passes through the valve spool. 
The bolt is connected to the ball stud retainer by a 
spring, stop plug, and stop screw, Figure 27. A stop 
pin, inserted through the stop screw and the bolt 
head, prevents the bolt from rotating. A self-locking 
nut secures the bolt to the outer end of the valve 
spool assembly. 

The control valve spool is constructed with three 
radial tands and four radial valleys to provide the 
passages necessary for the directional control of the 
fluid. 

The control valve housing incorporates an inlet, 
outlet, and two power cylinder ports. The reservoir 
outlet port is equipped with a ball-type check valve. 

In the power cylinder, one of the two oil passages, 
connecting with the control valve, carries the oil be- 
tween the cylinder wails to the piston rod end of the 
cylinder. The other passage carries oil directly into 
the piston end of the cylinder. Both passages are used 
as oil return lines. 

Oil is directed either ahead of the piston or behind 
the piston (depending upon the turn being made). 
When the oil pressure at one end of the power cyl- 
inder becomes great enough, the cylinder moves on 


the piston rod to provide the power assist. As the 
cylinder moves, the oil at the opposite end of the 
cylinder is forced out and returns to the reservoir 
through the control valve. 

In the power steering operation, oil under pressure 
is delivered from the pump to the control valve 
through a flexible hose. When the steering wheel is 
turned, the steering linkage moves the control valve 
spool within the control valve housing. This action 
opens a series of passages which direct the oil flow to 
the power cylinder, The movement of the valve spool 
within the housing is controlled, by positive stops, to 
approximately 0.060 inch. The control valve is de- 
signed so that the power assist is accomplished before 
the valve spool reaches the stop, thus insuring a 
sensitive response. As the drag link moves further, the 
entire control valve assembly and the steering spindle 
arm move as a unit, assisted by the power cylinder. 

When the rotation of the steering wheel is stopped, 
the thrust against the control valve is removed. This 
permits the movement of the steering arm by the 
cylinder to move the valve housing until the spool 
is in its center position. Hydraulic pressure retains 
the spool in its center position by means of oil pas- 
sages between two valleys in the valve spool and the 
chambers between the outer lands and the housing 
seals. If the ball stud is moved forward, the pressure 
in the chamber at the forward end of the spool in- 
creases in proportion to the pressure applied to the 
power cylinder. Thus, the hydraulic centering force 
provides a feel at the steering wheel which is pro- 
portional to the effort required to turn the front 
wheels. 


E. Straight-Ahead Driving 


In straight-ahead driving, the centered control 
valve spool, Figure 5, permits oil from the pump to 
flow past the valve spool lands back to the reservoir. 
The pump delivers just enough oil to overcome a 
small amount of back pressure that exists in the sys- 
tem under this condition. In the power cylinder, pres- 
sure is transmitted to both sides of the piston and a 
balanced condition exists. 


F. Left or Right Turning 


For either left or right turning, the function of the 
control valve is the same except for the direction of 
movement, Figures 6 and 7. 

For left turning, the spool moves toward the rear. 
In this position, the oil passage from the piston rod 
end of the cylinder is open to the pump but closed to 
the reservoir. Oil under pressure at the piston rod 
end forces the cylinder (and the steering arm) to the 
rear, thus providing the power assist for the left turn. 
Simultaneously, the oil passage from the piston end 
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Figure 5—Flow Diagram—Oil Flow with Pump Flow 
Control Valve in Center Position 
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Figure 6—Flow Diagram—-Oil Flow with Pump Flow 
Control Valve in Left Turn Position 
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Figure 7—Flow Diagram—Oil Flow with Pump Flow 
Control Valve in Right Turn Position 


of the cylinder is open to the reservoir but closed to 
the pump, permitting the oil to flow through the con- 
trol valve to the reservoir. 

In right turning, the spool moves toward the front. 
Oil under pressure is directed to the piston end of 
the cylinder moving the cylinder (and steering arm) 
forward. Simultaneously, oil from the piston rod end 
is returned to the reservoir. 


G. Operation Without Pressure Supply 


The steering mechanism is designed to operate 
manually if the pump fails to deliver oil under pres- 


sure. In this situation, steering wheel thrust is trans- 
mitted through the drag link to the control valve 
spool which moves approximately 0.060 inch before 
it contacts its stop. Then, the full manual effort is 
transmitted mechanically to the steering linkage. 
With the valve spool off its center position, oil is 
directed to either end of the power cylinder through 
the return port check valve. Thus, manual movement 
of the power cylinder is not restricted by the neces- 
sity of forcing oil back through the pump, and steer- 
ing effort is not appreciably increased over that re- 
quired for the manual steering system. 


2. DRAG LINK 


A. Removal 


1, Remove the drag link by removing the cotter 
pins and the castellated nuts which attach it to 
the Pitman arm (rear) and to the control valve 
sleeve and flange assembly (front), Figures 1 
and 2. 


2. Remove the sleeve from the rear of the drag 


link by loosening the hex nuts and lock washers 
and threading the sleeve off of the drag link and 
the drag link end. 


B. Inspection 


1. Visibly inspect the parts for wear or damage. 
Replace the drag link if defective. 
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C. Installation 


L 


2. 


Thread the sleeve onto the drag link end and 
onto the drag link. Do not tighten the hex nuts. 


Position the drag link to the ball stud on the 
control valve sleeve and flange and secure with 
the castellated nut and the cotter pin. 


3. With the steering wheel and the front wheels in 


straight-ahead position, adjust the sleeve as 
necessary to position the drag link end to the 
Pitman arm. Secure with the castellated nut and 
the cotter pin. 


4. Tighten the sleeve lock nuts. 


3. POWER STEERING PUMP—ROTOR TYPE 


A. Removal 


NOTE: Complete instructions for overhaul- 
ing the Roller Vane-type pump are given in 
Chapter 1-C of Part THREE. 


Remove the oil reservoir cover and withdraw as 
much oil as possible using a suction gun. 


Disconnect the pressure line and the return line 
hoses from the oil pump, Figure 1. Fasten the 
hoses in a raised position to prevent oil drainage. 


Remove the drive belt from the pump pulley by 
loosening the pump support bracket bolts. 


Remove the pump support bracket bolts and 
lift the pump and the support bracket off as an 
assembly. 


B. Disassembly 


1. 


Drain the remaining oil from the pump, then 
seal the pressure and the return line ports to 
prevent dirt from entering. Clean the outside of 
the pump and the reservoir. Mount the assembly 
in a vise by clamping the support bracket. 


Unhook the filter element retaining spring and 
lift the spring and filter element from the 
reservoir, Figure 8. 


Remove the oil reservoir retaining bolt, then lift 
the filter element support plate, reinforcement 
plate and reservoir from the oil pump housing. 
Remove the pump intake and reservoir retain- 
ing bolt “O” rings from the pump housing. 


Remove the bolt and the washers from the end 
of the pump shaft, then remove the pulley and 
Woodruff key. 


IMPORTANT: Do not hammer on the pump 
shaft to free the pulley. 


PUMP COVER © 


5. Loosen the two bolts and lock washers which 


secure the pump cover to the pump body. 


6. Remove the three nuts, lock washers, and spacers 


that secure the pump support brackets to the 
pump body. Separate the pump from the brackets 
and remove the brackets from the vise. 


7. Remove the two bolts and lock washers and the 


three mounting stud nuts that hold the cover to 
the pump body and separate the cover from the 


body. 
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Figure 8—Rotor-Type Oil Pump—Disassembled 
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8. 


10. 


11. 


12, 


13. 


14. 


15. 


16. 
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Remove the cover gasket from the groove in the 
body. 


Lift the flow director “O” ring out of the bore in 
the pump body. 


Remove the oil pump rotors and drive the key 
from the drive shaft. 


IMPORTANT: Handle the rotors, shaft, pump 
body, and cover carefully as nicks, burrs, 
cracks, or scratches may render them unfit 
for further service. 


Mount the pump body lightly in a vise with soft 
jaws, then remove the rotor shaft bearing re- 
tainer clip with a screwdriver. 


Carefully Press or tap the rotor shaft and bear- 
ing from the pump body, Check both parts for 
excessive wear or other damage. If replacement 
is necessary, press the bearing off the shaft using 
an arbor press and an adapter which will bear 
against the bearing inner race, Figure 9. 


Inspect the rotor shaft oil seal for wear or dam- 
age. If defective, use a punch to remove it from 
pump body. 


Mount the pump cover in a vise equipped with 
soft metal jaws, then thread the oil pump outlet 
fitting out of the pump cover. Remove the “O” 
ring from the fitting. 


Remove the flow control valve spring and the 
orifice plate from the pump cover. 


Using a wire as shown in Figure 10, carefully 
pull the control valve out of the pump cover. 


Ea Prass Rom ives at 


i— 9/16" Socket 


INSTALLATION 


REMOVAL 


Figure 9—Rotor Shaft Bearing Replacement 


17. Remove the snap ring that secures the pressure 


relief valve and spring in the flow control valve. 
Remove both the valve and the spring. 


IMPORTANT: Handle the valves carefully to 
prevent damage. 


C. Cleaning, Inspection and Repair 


1. Wash all the parts except the rotor shaft bearing 


in a solvent. Air dry all parts, 


2. Inspect the oil pump body and the cover for 


wear by the rotors. Check the bushings in the 
body and the cover for wear or scores. If the 
pump body or bushing is defective, replace both 
the pump body and the rotor sub-assembly. If 
the pump cover or bushing is defective, replace 
the pump cover. 


3. Inspect both rotors for wear, cracks, or scores. If 


either rotor is defective, replace the entire assem- 
bly including the pump body. If the rotors are 
in good condition, proceed as follows: 


a, Tap the bearing assembly into the pump body 
until the bearing is seated in the body. 


NOTE: Apply pressure to the outer race of 
the bearing when installing it in the pump 
body. 


b. Install the drive rotor and the driven rotor. 
Check the clearance between the rotors, at all 
points, with a feeler gauge as shown in Figure 
11. If the clearance exceeds 0.006 inch, re- 
place the pump body and rotor assembly. 


PUMP COVER 


FLOW CONTROL 
VALVE 


Figure 10—Pump Flow Control Valve Removal 
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Figure 11—Checking Clearance Between Rotors 


c. Check the clearance between the top of the 
rotors and the surface of the pump body with 
a feeler gauge and a straight edge as shown in 
Figure 12. If the clearance exceeds 0,0025 
inch, replace the pump body and rotor 
assembly, 


d. Check the clearance between the driven rotor 
and the insert in the pump body as shown in 
Figure 13, If the clearance exceeds 0.008 inch, 
replace the pump body and the rotor assem- 
bly. If all the clearances are within specifica- 
tions, remove the rotors and bearing from the 
pump body. 

e. Dry the pressure relief valve and the bore of 
the flow control valve thoroughly, Insert the 
relief valve in the bore, then shake the valve. 
If the relief valve does not move freely in the 
bore, remove it and check for burrs. Remove 
the burrs with a crocus cloth. Check the flow 
control valve for free movement in the bore of 
the pump cover. Remove burrs with a crocus 
cloth. 


f, Check the tension of the flow control valve 
spring with an engine valve spring checking 
tool. The spring should exert a pressure of 16 
pounds, plus or minus 144 pounds, when com- 
pressed to a height of 1134, inches. Replace the 
spring if it does not meet these specifications. 


g. Check the tension of the pressure relief valve 
spring. The spring should exert a pressure of 
22 pounds, plus or minus 1 pound, when com- 
pressed to a height of 15%, inches, Replace the 
spring if it does not meet these specifications. 


D. Assembly 


1, Coat all parts with parts with M2C41 Hydraulic 
Oil, prior to assembly. 


. If the rotor shaft oil seal was removed, check 


the seal bleed hole for obstructions, then install 
a new seal as follows: 


Coat the lip of the seal with Lupriplate or 
equivalent, Position the seal in the bore of the 
pump body with the lip toward the rotors, 
Use a socket wrench that will bear on the 
outer diameter of the seal and drive it in 
until firmly seated. 


. Press the rotor shaft bearing onto the rotor 


shaft, as shown in Figure 9, until the bearing 
is seated against the shoulder on the shaft. 


Tap the rotor shaft and bearing assembly into 
the pump body until it is seated, Install the bear- 
ing retainer clip. 


. Position the pin on the shaft and install the 


drive rotor. Then, install the driven rotor, 


Install a new “O” ring seal on the hose adapter 
fitting, then thread the fitting into the pump 
cover. Tighten it to 40-45 ft. Ibs. torque, 


. Position a new pump cover gasket in the groove 


in the pump body. Install a new “O” ring seal 
around the flow bypass hole and retainer in the 
pump body. 


. Position the cover on the pump body and install 


lock washers and bolts in the two holes closest 
to the reservoir mounting pad. Tighten them to 
20-25 ft, Ibs. torque. 


. Install the three stud nuts that secure the pump 


cover to the pump body. Tighten them to 20-25 
ft. lbs, torque. 


Figure 12—Checking Rotor to Pump Body Clearance 
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10. 


11. 


12. 


13. 


14, 


15. 
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Figure 13—Checking Rotor to Insert Clearance 


IMPORTANT: Check the rotor shaft oper- 
ation to make sure it turns freely without 
binding. If the shaft does not turn freely, 
disassemble the pump to determine the cause. 


Insert the pressure relief valve spring and the 
pressure relief valve into the bore of the flow 
control valve and install the snap ring. 


Insert the flow control valve into the bore of the 
pump cover, Be careful not to damage the valve 
lands or the bore of the cover. Position the 
orifice plate and the flow control valve spring on 
the valve. 


Install the three spacers and the pump support 
bracket on the studs and secure with the three 
lock washers and nuts. 


Place the key in the keyway, install the pump 
pulley, and secure with the flat washer, lock 
washer, and cap screw. Tighten the cap screw to 
18-20 ft. Ibs. torque. 


Place the pump support bracket in a vise, then 
Position the new gaskets on the oil reservoir 
mounting pad at the top of the pump body. 


Place the oil reservoir on the pump body, then 
position the reinforcement plate over the pump 
intake port inside the reservoir. Lugs on the 
reinforcement plate should be up. 


Install the filter element support plate and the 
reservoir retaining bolt. Tighten the bolt secure- 
ly. Position the filter element on the support 


16. 


plate and secure with the retaining spring and 
spring seat. 


Install a new gasket in the reservoir cover and 
position the cover on the reservoir. Install the 
clamp but do not tighten securely. 


E. Installation 


1: 


Position the pump and the pump adjusting 
bracket on the pump mounting bracket and 
secure with the flat washers, lock washers, and 
nuts. Tighten the nuts to 25-30 ft. Ibs. torque. 


Install the drive belt around the pump pulley. 
Raise the pump assembly to tighten the belt to 
obtain 1% inch deflection at a point midway be- 
tween the pulleys under 15 to 20 Ibs. pressure. 
When the proper tension is obtained, tighten the 
pump bracket stud nuts to 20-30 ft. Ibs. torque. 


Attach the pump return hose to the reservoir and 
tighten the hose clamp. 


Attach the pump pressure hose, Figure 1, to the 
pump pressure port fitting. Tighten the connec- 
tion to 30-35 ft. Ibs. torque. 


IMPORTANT: Make sure both hoses are at- 
tached to the proper pump port. If reversed, 
the system will not operate properly. 


Prior to filling the pump reservoir, and with the 
engine not operating, turn the tractor wheels to 
the left as far as possible to retract the piston in 
the cylinder. Remove the cover and fill the reser- 
voir to within % inch of the top with M2C41 
Hydraulic Oil. Replace the cover and bleed the 
system as follows: 


a. Start the tractor engine, but do not accelerate. 


b. Operate the power steering system by slowly 
turning the steering wheel from one extreme to 
the other. Do not hold against stops. 


c, Repeat the steering cycle until the system is 
free of air. Air is present when there is a 
turbulence or boiling action in the reservoir 
during the steering operation. 


d. Check the hose connections for possible oil 
leakage or intake of air. 


e. Turn the tractor wheels to the left and stop 
the engine. Refill the reservoir to within % 
inch of the top. Install the cover and clamp it 
securely. 
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4. 


A. Removal 


i; 


7. 


Disconnect the battery ground cable from the 
steering gear housing and battery bracket, Figure 
14, 


Remove the steering wheel nut and emblem and 
lift the steering wheel from the steering column. 
If necessary, use a wheel puller. 


Remove the spring, packing, and spring seat from 
the top of the steering column, 


Disconnect the throttle rod link from the bell 
crank and remove the two bolts which secure the 
throttle lever bracket to the transmission, Figure 
15. 


Remove the cotter pin, washer, spring and 
throttle arm from the throttle lever. Withdraw 
the lever from the instrument panel, 


Remove the taillight wire and the transmission 
oil warning light cable from the clip on the steer- 
ing gear housing. 


Disconnect the P.T.O. handle from the hood side 
panel (Select-O-Speed models only). 


Disconnect the selector assembly (Select-O- 
Speed models only) as follows: 


a. Loosen the nut securing the selector cable to 
the transmission cover. 


b. Remove the four screws attaching the selector 


assembly to the hood. 
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Figure 14—Steering Gear Installed 


10. 


11. 


12. 


13. 


14. 


15. 


“é 


THR 


STEERING GEAR 


c, Move the selector lever to the tenth speed 
position and disconnect the upper selector 
cable from the lower cable. 


d, Disconnect the wires to the safety switch and 
to the selector lamp. 


Disconnect the Proof-Meter cable at the instru- 
ment panel. 


Disconnect the oil pressure line at the instrument 
panel. 


Remove the four screws and the four bolts and 
lock washers from the hood rear side panels. 


Remove the two screws and the four bolts and 
lock washers from the instrument panel. 


Remove the generator regulator from the bracket 
on the steering column, Figure 16. 


Disconnect the wires from the junction block 
mounted on the steering column bracket. Mark 
the wires to insure proper installation. 


Disconnect the temperature gauge wire from the 
clip on the fuel tank mounting frame. 


Slide the instrument panel over the top of the 
steering column and set it on top of the hood. 


. Remove the bolt which secures the battery 


mounting bracket to the steering column. 


Remove the headlight switch from the rear hood 
panel. 


ne 


\ — 
y THROTTLE LEVER 


OTTLE LEVER BRACKET 


Figure 15—Throttle Linkage Installed 
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Figure 16—Steering Column with Hood Side Panel 


19. 


20. 


21, 


Removed 


Remove two bolts from the rear hood panel and 
lift the panel off. 


Remove the cotter pin and castellated nut which 
secures the drag link end to the Pitman arm and 
disconnect the drag link from the arm, using 
a puller. 

Remove the four bolts that secure the steering 
gear housing, Figure 14, to the transmission case 
and lift the steering gear from the tractor. 


B. Disassembly 


1. 


2s 


3. 


Remove the filler plug, Figure 17, from the top 
of the steering gear housing and drain the oil. 


Remove the Pitman arm and felt seals from the 
sector shaft. Use a puller, if necessary. 


Remove the steering gear housing side cover as 
follows: 


a. Remove the three bolts and lock washers, 
Figure 17. 


b, Remove the stud nut and lock washer. 


c. Remove the nut, lock washers, and packing 
from the adjusting screw. 

d. Turn the adjusting screw clockwise until the 
cover is free to slide out of the housing. 


e. Remove the adjusting screw from the slotted 
end of the sector shaft. 


4. Remove the “O” ring from the cover. 


10. 


11. 


Remove the bushing from the cover using a 
suitable puller. 


Remove the sector shaft and the thrust washer 
from the steering gear housing, 


Remove the end cover and lock plate as an as- 
sembly by removing the four bolts and lock 
washers. 


Disassemble the end cover by removing: 
a. Adjusting screw lock nut, Figure 23. 
b. End play adjusting screw. 

c. Adjusting lock plate bolt and washer. 
d. Backlash adjusting lock plate. 


e. Splined steering gear backlash adjuster, Fig- 
ure 17. 


f. “O” ring (1955 and 1956 models only). 


Remove the steering gear worm bearing thrust 
washer, Figure 17, from the bottom of the 
housing. Then, remove the steering shaft and 
worm, and the eccentric lash adjuster sleeve as 
an assembly. 


Remove the eccentric sleeve and the thrust 
bearing from the shaft and worm assembly. 


Remove the steering column bearing, Figure 17, 
from the top of the steering column. 


C. Steering Gear Cleaning, Inspection, and 
Repair 


is 


2 


Inspect the sector shaft bushings for signs of 
wear, If replacement is necessary, use a puller 
to remove them from the housing. 


Inspect the worm and the sector gear teeth for 
excessive wear or damage. Replace if defective. 


Check the eccentric lash adjuster sleeve and the 
thrust bearings for wear, burrs, cracks, or other 
defects. Replace as necessary. 


Examine the steering column bearing for wear, 
distortion, or other defects. Replace if damaged. 


D. Assembly 


nb 


Install the bearing at the top of the steering 
column. 


Install the two sector shaft bushings in the steer- 
ing gear housing. 


Install the eccentric lash adjuster sleeve and the 
thrust bearing on the worm and shaft. Then, 
install the entire assembly in the housing from 
the bottom. Position the eccentric lash adjuster 
sleeve so that the opening in the sleeve will 
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Figure 17—Steering Gear—Disassembled 
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allow the sector gear teeth to mesh with the 


worm gear. The approximate position of the SEVERAL TURNS OF TWINE 
WRAPPED TIGHTLY 


sleeve is shown in Figure 18. Place the steering 
gear worm bearing thrust washer into the eccen- 
tric sleeve. 


4. Assemble the end cover by installing the splined 
lash adjuster, lash adjusting lock plate and lock- 
ing bolt, the adjusting screw and lock nut, and a 
new “O” ring (1955 and 1956 models only), 
Figure 17. Do not tighten the locking bolt and 
lock nut at this time. 


5. Position the end cover on the housing so that the 
splines of the lash adjuster mesh with the splines 
of the eccentric sleeve, then secure the cover to 
the housing with four bolts and lock washers. 
Notice the position of the locking bolt in the lash 
adjusting lock plate slot to make sure it is 


approximately midway in the slot. This is im- 126 
portant. After the backlash adjustment there Figure 19—Checking the Worm Bearing Preload 
should be approximately 34, inch between the 

bolt and the end of the slot. This provides for 6. Install the steering column bearing, seat, spring 
further adjustment to compensate for wear. and felt, Position the steering wheel and emblem 


on the shaft and secure with the steering wheel 
nut. Use a piece of twine and Pull Scale 3600-E 
to check the preload on the worm bearings by 
rotating the steering wheel, as shown in Figure 
19, 
Preload should be 41% to 9 inch Ibs. torque with 
the steering shaft positioned three turns to right 
LOCK PLATE. or left of straight-ahead position. This is equiv- 
SPLINES alent to 5 to 10 lbs. pull when checked as shown 
in Figure 19. Adjust the preload by turning the 
adjusting screw, Figure 23, in or out as neces- 
sary. Tighten the lock nut and recheck the pre- 
load to be sure it has not changed. 


NOTE: Subsequent adjustments will narrow 
the space. 


7. Set the steering gear shaft and worm assembly 

ECCENTRIC SLEEVE in the straight-ahead position. This can be done 

SHOWING SPLINES by observing the worm through the side cover 

: opening and turning the steering wheel until the 

widths of the lands at the end of the worm are 

approximately the same at the casting marks as 
shown in Figure 20. 

8. Install the thrust washer on the sector shaft, then 
install the sector shaft in the housing so that the 
middle tooth of the sector gear engages the 
center groove of the worm as shown in Figure 21. 

9. Install a new bushing in the side cover. 


10. Position a new “O” ring on the cover and attach 
the cover to the housing with three bolts, one 
nut, and four lock washers. 


11, Install the packing, washer, adjusting screw, and 
lock nut in the side cover. Do not tighten the 
Figure 18—Eccentric Sleeve and Lock Plate Splines lock nut. 
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Figure 22—Adjusting Sector Shaft End Play 


b. Attach twine and Pull Scale 3600-E to the 
steering wheel, as shown in Figure 24. 


Figure 20—Positioning Worm and Shaft to the c. Move the lock plate, a little at a time, in a 

Straight-Ahead Position clockwise direction until a reading of 16 to 26 

pounds is obtained when the steering wheel is 

12. Adjust the sector shaft end play as shown in turned through its tightest area with a pull 

Figure 22. Using the Pitman arm for leverage, scale. This reading is equal to 15 to 22 inch 
rotate the shaft back and forth while tightening pounds which is the proper adjustment. 


the adjusting screw. Proper adjustment exists 
when there is no perceptible end play and the 
shaft does not bind, 


d. Tighten the lock plate bolt and recheck the 
backlash setting. 

13. Adjust the steering gear backlash as follows: E; Installation 

a, Loosen the bolt so that the lash adjusting lock 


i 1. Using a new gasket, position the steering gear 
plate is free to rotate, Figure 23. 


housing on the transmission case and secure 
with four bolts and lock washers. 


WORM CENTER GROOVE 
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LOCKNUT 
ADJUSTING SCREW 
LOCKING BOLT 
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Figure 21—Sector Gear Properly Engaged with Worm Figure 23—End Cover Lock Plate and Locking Bolt 
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Pull Scale 3600-E 


T 1923 


Figure 24—Pull Scale Attached to Steering Wheel Hub 


2. 


Install the Pitman arm on the sector shaft and 
secure with the lock washer and nut. Tighten the 
nut to 140-160 ft. lbs. torque. 


. Attach the drag link end to the Pitman arm with 


a castellated nut and cotter pin. 


. Attach the taillight wire and the transmission oil 


warning light cable to the clip on the steering 
gear housing side cover. 


. Install the bolt attaching the battery mounting 


bracket to the steering column. 


Install the rear hood panel with two bolts and 
lock washers. 


. Attach the headlight switch to the rear hood 


panel. 


Slide the instrument panel into position on the 
steering column. 


9. 


10, 


11. 


12. 


13. 


14. 


15. 


16. 
17. 


18. 


19. 


20. 


21. 


22. 


23. 


Attach the temperature gauge wire to the clip on 
the fuel tank mounting frame. 


Attach the wires to the junction block on the 
steering column bracket. 


Install the generator regulator on the steering 
column bracket. 


Remove the steering wheel, install the instrument 
panel over the steering shaft and secure with the 
two screws, four bolts, and six lock washers. 


Connect the P.T.O, cable conduit and attach 
handle to the hood side panel. (Select-O-Speed 
models only). 


Attach the oil pressure line to the instrument 
panel. 


Install the selector assembly (Select-O-Speed 
models only). 


Attach the Proof-Meter cable to the Proof-Meter. 


Secure the hood side panel with four screws and 
four cap screws and lock washers. 


Position the throttle lever in the instrument 
panel and install the throttle arm, spring, washer 
and cotter pin. 


Attach the throttle rod link to the throttle rod 
arm and to the bellcrank, and install the two 
bolts which secure the throttle lever bracket to 
the transmission. 


Install the packing, spring seat, and spring, at 
the top of the steering column. 

Position the steering wheel on the shaft and 
secure with the nut and washer, 

Attach the battery ground cable to the steering 
gear housing. 


Fill the steering gear with 142 pounds of gear 
lubricant SAE 90 (summer) or SAE 80 (winter). 
Install the filler plug, 


5. POWER CYLINDER AND CONTROL VALVE ASSEMBLY 


A. Removal 
1. Disconnect the pressure hose and the return hose 


2. 


at their control valve connections, Figure 1, Raise 
the hoses above the pump reservoir level and 
secure in this position to prevent oil drainage. 


Turn the front wheels from one extreme position 


to the other several times to force all the oil 
from the power cylinder and the control valve 
assembly, then plug the control valve oil line 
ports, 


Loosen the nut which clamps the control valve 
sleeve to the front end of the drag link. 
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Figure 25—Contro! Valve and Power 
Cylinder—Disassembled 


4. Remove the cotter pin and the castellated nut 


that attaches the drag link to the control valve 
ball stud, Figure 2. Use Gear Puller 1002, to 
remove the drag link from the ball stud. 


NOTE: Place a hex nut over the point end of 
the gear puller to protect the ball stud during 
this operation. (The ball stud is not provided 
with a point locating hole.) DO NOT remove 
the drag link from the ball stud, in any man- 
ner other than specified. The use of leverage 
tools applied to the sleeve assembly or to the 
valve housing as a fulcrum for the drag link 
removal can cause extensive internal damage 
to these assemblies. 


5. Remove the cylinder piston rod from the side rail 
support by removing the locking nut, jam nut, 
two washers, and two insulators. 

6. Remove the power cylinder and control valve 
assembly from the front steering arm by remov- 
ing the locking bolt and washer. 


B. Control Valve Disassembly 


1. Place the cylinder and control valve assembly 
in a vise, equipped with soft jaws, so that the 
vise grips the power cylinder just ahead of the 
control valve housing. 

2. Loosen the three retaining bolts until the control 
valve assembly can be removed from the power 
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cylinder. Plug the ports in the power cylinder 
to prevent the entry of dirt. 


Place the control valve in a vise and remove the 
lock nut from the control valve spool bolt, Fig- 
ure 26. This will permit the control valve sleeve 
and flange assembly to be removed from the 
valve control housing, Figure 26. 


NOTE: Care should be taken not to allow the 
plate and spacer to slide off the spool bolt 
when the sleeve assembly is removed from 
the valve housing. 


Remove the retainer and the seal from each end 
of the valve housing and slide the valve spool 
out from the cylinder end. It should be noted 
that the cylinder end of the spool has a larger 
O.D, than the sleeve end. 


Remove the sealing plug from the cylinder end 
of the valve housing by forcing it out with the 
short end of a 34” Allen wrench inserted through 
the oil hole in the top of the housing, Figure 26. 


Use a screwdriver, inserted in the sealing plug 
bore, to remove the check valve assembly, Fig- 
ure 25. 

Place the control valve sleeve and flange assem- 
bly in a vise and remove the dust shield from 
the top of the sleeve at the ball stud, Figure 27. 


Pull the valve spool bolt and the stop screw out 
until the ball stud is against the elongated slot 
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Figure 26—Control Valve with Sleeve and Flange 


Assembly 


of the sleeve. Then, remove the stop pin from 
the stop screw, Figure 27. 


9. Remove the stop screw from the ball stud re- 


tainer by turning it counterclockwise. Then, 
slide the stop screw from the valve spool bolt. 


10. Remove the stop plug, ball socket spring, and 


11. 


one ball stud seat from the ball stud retainer. 


Slide the ball stud and retainer toward the 
closed end of the sleeve, then remove the ball 
stud from the sleeve by dropping it into the 
retainer and out the open end. 


12. Remove the retainer and the remaining ball stud 


seat, 


C. Control Valve Inspection, Cleaning and 


Repair 


1 


. Clean and dry all parts thoroughly and inspect 
for wear or damage. Replace defective parts. 


Replace all seals whenever the power cylinder 
or control valve has been disassembled, Also 
examine the retainer for damage. 


3. Check the valve spool and the control valve 


CONTROL VALVE 


housing for burrs and scores, Remove burrs with 
a crocus cloth. 


IMPORTANT: Do not round off the sharp 
edges of the valve spool. This can prevent the 
valve from operating properly. 


STOP SCREW 


SPOOL BOLT 


Figure 27—Sleeve and Flange Assembly with 
Control Valve Removed 
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4. 


5. 


6. 


Position the control valve housing with the cyl- 
inder end up, then insert the sleeve end (small 
O.D.) of the valve spool. The valve spool should 
slide into the housing freely of its own weight. 
The specified clearance is 0.0002 to 0.0005 inch. 


Install the relief valve assembly in the sealing 
plug bore of the control valve housing, using a 
screwdriver. 


Install a new “O” ring on the sealing plug and 
push the plug into position in its bore in the 
control valve housing. 


Inspect the mating surfaces of the ball stud re- 
tainer and the sleeve for freedom from burrs, 
nicks, or other damage. Make sure the retainer 
slides freely in the sleeve. 


D. Assembly of Control Valve 


1. 


6. 


Make sure every part is clean, then lubricate 
with M2C41 Hydraulic Oil. 


Position one half of the ball stud seat at the 
closed end of the ball stud retainer, then insert 
the retainer into the sleeve and flange assembly. 


Install one of the three retaining bolts through 
the top of the flange on the sleeve and flange 
assembly. 


NOTE: This bolt cannot be inserted after the 
ball stud is installed. 


Insert the ball stud, threaded end first, through 
the open end of the ball stud retainer and lift the 
threaded end up through the elongated slot in 
the sleeve and flange assembly. 


Position the remaining half of the ball stud seat 
in the retainer, followed by the spring and 
stop plug with head of plug toward the open end 
of tubes, as shown in Figure 25. 


IMPORTANT: Make sure that the ball stud 
seats are properly aligned in the retainer. 


Insert the valve spool bolt through the stop 
screw. Then, instali the stop screw in the re 
tainer. Tighten the stop screw securely, then back 
it off until the nearest hole in the screw is aligned 
with the hole in the valve spool bolt head. 


7. 


10. 


11. 


12. 


13. 


14. 


15. 


Install the stop pin through the stop screw and 
the valve spool bolt. 


NOTE: Make sure the pin does not extend 
beyond the edge of the stop screw on either 
side, 


Bend the edges of the dust shield together 
slightly to improve the fit, then install, with 
short side toward the flange, over the elongated 
slot in the sleeve assembly. 


Coat the valve spool with M2C41 Hydraulic Oil 
and insert it through the opening at the cylinder 
end of the control valve housing, with the small- 
est O.D. of the spool toward the sleeve and flange 
assembly. 


Install a new seal at each end of the valve spool 
with the cup side in, Make sure the seal with the 
largest LD. is positioned at the cylinder end of 
the valve housing. 


IMPORTANT: Be careful not to nick or 
scratch the seals during installation. This is 
important to prevent leakage during oper- 
ation of the system. 


Install the seal retainers. 


Check the valve spool for free movement in the 
housing. 


Position the control valve stop washer around 
the valve spool into the counterbore in the sleeve 
and flange assembly. 


Position the valve spool spacer on the valve 
spool bolt and against the stop screw. 


Position the sleeve and flange assembly on the 
valve housing by inserting the valve spool bolt 
completely through the bore of the assembled 
control valve spool. Make certain that the coun- 
terbore in the flange locates on the pilot in the 
valve housing. Since the. top retaining bolt has 
already been installed through the top of the 
flange, it will have to be positioned simulta- 
neously through the top bolt hole in the contro! 
valve housing. When thus positioned, the retain- 
ing bolt should be aligned with the pressure and 
return ports in the valve housing and with the 


- pall stud in the sleeve and flange assembly. 
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16. Install the retaining lock nut on the cylinder end 
of the valve spool bolt. Tighten the nut to seat 
the parts solidly, then back it off approximately 
one-half turn to allow the valve spool to rotate 
freely with a minimum amount of end play. 


17. Install the two remaining retaining bolts through 
the sleeve and flange assembly and through the 
control valve housing. 


E. Power Cylinder Disassembly, Inspection 
and Repair 


The design of the power cylinder does not provide 
for repair of the piston or the piston rod. If internal 
failure occurs, the complete unit must be replaced, 
However, seals and other external parts can be re- 
placed if worn or damaged. 


1. Clean dirt from the cylinder assembly and clamp 
the assembly in a vise. 


2. Remove the snap ring, Figure 25, from the rod 
end of the cylinder. 


3. Pull the piston rod outward to remove the 
scraper and the dust seal, Figure 25. 


4. Apply compressed air to one of the two ports in 
the end of the cylinder to blow the spacer and 
oil seal from the rod end of the cylinder. If this 


SURE HOSE 


PRES 


is not successful, use a pointed instrument to pry 
out the spacer and oil seal, 


5. Examine the dust seal and oil seal for wear or 
damage. Replace if defective. 


6. Lubricate the new oil seal, then install the seal 
(up toward piston), spacer, dust seal, and scraper 
in the rod end of the power cylinder using a 
114g inch deep wall socket. 


7. Install the snap ring. 


F. Assembly and Installation of 
Power Cylinder 


1. Use new “O” rings at the two oil transfer ports in 
the control valve housing. 


2. Clamp the power cylinder in a vise, Position the 
control valve on the end of the cylinder, lining 
up the transfer ports, and secure with the three 
retaining bolts. Tighten them to 35-50 -ft. Ibs. 
torque. 


3. Install the power cylinder and the control valve 
assembly as follows: 


a. Raise the tractor front end to free the wheels, 
then align the front steering arm vertically as 
shown in Figure 28. 


CONTROL VALVE SLE 
arg ects. 
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Figure 28—Adjusiment of Power Cylinder and 
Control Valve to Steering Arm 
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b. Insert the power cylinder front stud into the 
front steering arm and secure with the lock 


washer and bolt. Torque to 40-50 ft. Ibs, 


c. Install the inner insulator washer and the in- 
sulator on the cylinder piston rod so that the 
washer bears against the rod shoulder. 


NOTE: The inner insulator washer has an 
LD. of 0.515 to 0.525 inch. The outer 
washer has an 1.D. of 0.464 to 0.474 inch. 


d. Position the cylinder piston rod through the 
hole in the side rail rod support and install the 
insulator and the outer insulator washer. 


e. Secure the rod to the support with a nut 
tightened to 20-25 ft. lbs. torque. Lock the nut 
in position with the hex stamped nut. Torque 
to 12-16 ft. Ibs. 


. Adjust the distance from the center of the ball 
stud in the sleeve and flange assembly, to the 
center of the ball stud in the steering arm by 
rotating the cylinder and control valve assembly. 
The distance between these centers should be 
5%” as shown in Figure 28. 


NOTE: The face of the control valve housing 
containing the oil ports must be at the top 


9. 


10. 


and on a horizontal plane when this adjust- 
ment is completed. 


After proper adjustment is obtained, tighten the 
nut which secures the control valve sleeve to the 
drag link front end. 


. Install the pressure hose and the return hose to 


the ports at the top of the control valve. The 
return hose (attached to reservoir) should be 
attached to the rear port. 


Turn the tractor steering wheel to align the hole 
at the front end of the drag link with the control 
valve ball stud in the sleeve and flange assembly. 
Attach the drag link to the ball stud with a 
castellated nut and cotter pin. Tighten the nut to 
75-90 ft. lbs. torque. 


NOTE: Make sure that the ball stud is kept 
in a vertical position when connecting it to 
the drag link. 


The length of the assembled drag link should be 
44% inches from the ball stud to ball stud as 
shown in Figure 29. Adjustment is made by 
loosening the sleeve clamp nuts and turning the 
screw-type sleeve to lengthen or shorten the drag 
link as required. Tighten the clamp nuts after 
adjustment has been made. 


Replenish the system with hydraulic fluid as 
described on page 310. 


DRAG LINK 0 


BALL STUD 


Figure 29—Drag Link Adjustment 
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6. TROUBLE SHOOTING 


See Chapter 1-C Page 338. 


7. SPECIFICATIONS 
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Pump 

Capacity..........-- 1.5 gpm @ 900 rpm and 600 psi 
TYPE! 66 bhi 8 avis Fae orgie bee eS ecto sversinseige 45 Tse Rotor 
Delve cui site C2608 NORA crest ee Ge te ad we Belt 
Maximum Operating Pressure............-. 1100 psi 
Cylinder 

TY Pe? ios erealeta eters note eae’ Double Acting 
Torque Limits Ft. Lbs 
Pump Flow Control Valve Fitting............. 40-45 
Pump Cover to Pump Body Bolts............. 20-30 


Belt Adjusting Bracket to 


Pump Body Stud Nuts.................00- 25-30 
Pump Pulley Retainer Bolt.................. 18-20 
Belt Adjusting Bracket to 

Pump Support Bolts.............eee eee eee 25-30 


Hose to Pump Pressure Fitting Valve 
Assembly to Power Cylinder Retaining 


Bolts) 5o. eo cedscsrd.dihetase Se ois, 58 2 ene Sores Sevatere' 35-50 
Cylinder Rod Retainer Nut...............2.. 20-25 
Cylinder Rod Support Bracket to Side 

Rail Bolts (3)....... iste eiscaator nes oahaae ae 135-150 


8. SPECIAL TOOLS 


Removal and disassembly of the power steering com- 
ponents on “Row Crop” tractors can be accomplished 
without the use of special tools. However, it will be 


helpful to use Puller 1002 from the FT-48 Kit to dis- 
engage the power cylinder stud from the front steering 
arm, 
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1. CONSTRUCTION AND OPERATION 


The power steering information given in this chapter 
applies only to “Industrial” tractors. For information on 
other models, refer to pages 282 to 300 (“General Pur- 
pose” tractors), or pages 301 to 322 (“Row Crop” 
tractors). 

Power steering components of the “Industrial” tractor 
consist of four assemblies: Pump and Reservoir Assem- 
bly, Cylinder and Valve End Assembly, Actuator Hous- 
ing, and Control Cable and Conduit Assembly, Figure 1. 

The entire steering system is actuated hydraulically. 
There is no mechanical operating linkage between the 
steering wheel and the front wheels, 

A description of the design and function of each 
assembly plus complete overhaul instructions is given 
in the various sections of this chapter as outlined above. 


A. Power Steering Pump 


All “Industrial” tractors are equipped with a roller 
vane type pump located at the front right side of the 
engine. The pump is belt driven from the engine 
crankshaft. A turnbuckle attached between the pump 
support bracket and the fuel tank bracket adjusts belt 
tension. 

The pump consists chiefly of a six-lobed carrier, 
Figure 5, which is keyed to the pump drive shaft and 
which rotates within a cam ring installed in the cast 
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iron pump body. Six hollow rollers are located be- 
tween the lobes of the carrier and act as vanes within 
the cam ring as they are driven by the carrier. The 
drive shaft is supported at each end by bronze bush- 
ings pressed into the pump body and into the pump 
cover. A lip-type, spring-loaded oil seal is installed be- 
tween the bushing and the pulley at the outer end of 
the shaft. 


As the pump shaft and carrier rotate, the clearance 
volume of pockets formed between the carrier lobes 
and cam ring increase in size, then decrease in size 
to propel oil from the suction (intake) side to the 
pressure side of the pump. Minimum output of the 
pump (at engine idle speed) provides sufficient hy- 
draulic power to turn the front wheels, 


The oil reservoir is attached to the top of the pump 
by an open center stud, Figure 5, which threads into 
the pump body. This stud is used also to attach, in- 
side the reservoir, the support bracket for a replace- 
able filter element. A spring-loaded hook, installed 
through the center of the element and the stud, holds 
the element in place on the support. Should the filter 
become clogged, the spring seat acts as a relief valve, 
allowing oil to bypass the filter. During operation, oil 
flows from the return line through the filter element 
to the reservoir. Oil enters the pump through an 
opening at the bottom of the reservoir, To keep the 
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Figure 1—Power Steering System Components 


system oil temperature down, the oil is circulated 
through a tank in the base of the tractor radiator, The 
oil level should be maintained to within ¥% inch of 
the top of the reservoir. 

A spool-type, spring-loaded flow control valve, Fig- 
ure 8, mounted in the bore of the pump cover, is de- 
signed to limit oil flow to a maximum of 9.5 gallons per 
minute, The control valve, which is hollow and closed 
at one end, has metered holes located in the valve 
grooves. Whenever pump volume is greater than is 
permitted by the metered holes, a pressure is built up 
at the back of the valve. This forces the valve toward 
the pump intake port and relieves the excess volume. 

A spring-loaded, pressure relief valve, with a cali- 
brated orifice at its head, is mounted inside the flow 
control valve. It functions to limit the pump pressure 
to a maximum of 1550 psi. When pump pressure 
reaches 1300 psi, a ball in the relief valve is unseated 
and the pressure is relieved through the calibrated 
orifice, When the pressure is relieved, the control 
valve will move toward its spring and oil will return 


to the intake side of the pump in the same manner as 
when the flow control valve is operating to limit flow 
only. 


B. Cylinder and Valve End Assembly 


The cylinder and valve end assembly is mounted 
directly behind the front axle, Figure 10, The rod end 
of the cylinder is attached to the axle and the oppo- 
site end is attached to the right steering arm. 

The control valve is located between the operating 
stud and the inner tube assembly. The rod end of the 
assembly is a double walled tube containing a piston 
and a rod. Two oil passages interconnect the inner 
tube of the cylinder with the control valve. These 
passages serve as either pressure lines or return lines 
in directing oil to or from either end of the cylinder, 
depending on the turn being made. 

The control valve assembly consists of the valve 
housing, valve spool, spool guide, spacer tube, and 
operating stud, Figure 13. 


Section 1—Construction and Operation 


325 


mL 


In operation, oil is directed from the pump to the 
control valve through the connecting hose and tubing. 
When the steering wheel is turned, the actuator cable 
moves the operating stud to which it is attached. The 
stud, in turn, moves the control valve spool which 
directs oil, under pressure, to one side of the piston 
or the other, depending on the turn being made. Oil 
from the opposite side of the piston is forced out and 
back to the pump reservoir via the oil cooling seg- 
ment of the tractor radiator. 

When the turning action of the steering wheel is 
stopped, the cylinder travels about 0.008 inch further 
and comes to rest at the neutral position with respect 
to the valve. 


C. Actuator, Cable, and Steering Assembly 


The steering efforts of the operator are transmitted 
to the control valve through the mechanical control 
linkage of the steering wheel, steering shaft, actuator 
assembly, actuator cable assembly, and reduction 
housing on late model tractors. 

The actuator assembly is mounted in the location 
usually occupied by the conventional steering gear. 
The actuator housing contains the steering shaft oper- 
ated by the steering wheel. The actuator wheel, which 
is mounted on the lower end of the shaft, Figure 19, 
is splined to two actuator whee! bushings. The wheel 
bushings are driven by frictional washers which are 
held in contact with the wheel bushings by a com- 
pression spring. The compression of the spring is 
adjusted by a self-locking nut threaded to the bottom 
of the shaft, The steering shaft is held in a centered 
position in the actuator housing by a spacer pressed 
into the base of the housing. 


The actuator cable is threaded into the actuator 
housing and engages the actuator wheel. Movement 
of the cable is limited by a cable stop, housed in the 
tube at the valve end of the cable. When the cable 
reaches the end of its travel, the friction washers slip 
on the actuator wheel bushings. Thus, any further 
turning of the steering wheel and shaft in the same 
direction will not transmit movement to the cable. 


D.. Straight-Ahead Driving 


When the tractor front wheels are positioned 
straight ahead, the control valve spool will be in its 
center or neutral position, Figure 2. In this position, 
oil from the pump flows past the valve spool lands 
and is returned to the reservoir. Thus, the oil will 
simply be recirculated without doing any work. 


E. Left Turning 


Turning the steering wheel to the left causes the 
actuator and cable assembly to move the control 
valve operating stud to the right. This moves the 
valve spool toward the right end of the cylinder and 
permits oil, under pressure, to be directed to the right 
side of the piston, Figure 3. Since the piston rod on 
the left side of the piston is attached in a stationary 
position to the axle, the cylinder, attached to the 
right steering arm, is moved to the right, causing the 
tractor to turn left. 

When the wheels are fully turned, a stop on the 
actuator cable engages a stop in the slider tube assem- 
bly. This engagement causes the friction washers on 
the steering shaft to override the actuator wheel 
bushings, preventing further thrust from the steering 
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Figure 2—Flow Diagram—Oil Flow with Control Valve 
in Straight-Ahead Driving Position 
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Figure 3—Flow Diagram—Oil Flow with Control Valve 
in Left Turn Position 


wheel to be transmitted to the actuator cable and 
thus to the control valve and power cylinder assembly. 


When the turning movement of the steering wheel 
is stopped, or when the actuator cable has reached 
the limit of its travel, the power cylinder continues 
its travel about 0.008 inch before it comes to rest at 
a neutral position with respect to the control valve 
spool. In this position, the hydraulic force applied to 
the steering linkage is removed. 


F. Right Turning 


When the steering wheel is turned to the right, the 
actuator wheel causes the cable to move the valve 
spool to the left or toward the rod end of the cylinder, 
Figure 4. In this position, the spool directs oil, under 
pressure, to the rod end of the cylinder. This forces 
the cylinder to move to the left on the piston rod and 
pulls the right steering arm so that the tractor front 
wheels turn to the right. 


RIGHT TURN 


PRESSURE 


TO RESERVOIR 


Figure 4—Flow Diagram—Oil Flow with Control Valve 
in Right Turn Position 
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2. POWER STEERING PUMP 


A. Removal 

1. Remove the cover from the reservoir, Figure 5, 
and withdraw as much oil as possible, using a 
suction gun. 

2. Loosen the turnbuckle to relieve the belt tension, 
then remove the drive belt. 

3. Disconnect the turnbuckle from the pump by 
removing the cotter pin and the clevis pin. 

4, Disconnect the pressure and return lines from 
the pump assembly. 

5. Remove the bolt which secures the pump sup- 
port to the water outlet connection and remove 
the pump and the support. 


B. Disassembly 


1. Drain the remaining oil from the pump. Clean 
the outside of the pump and the reservoir, Seal 
the pressure and return ports to prevent dirt 
from entering. 
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NOTE: Before disassembly, make sure the 
bench and the surrounding area are clean. 


Mount the pump support in a vise with the 
pump in a vertical position. Disconnect the filter 
retainer and remove the retainer, spring, spring 
seat, and filter element from the reservoir, 
Figure 5. 

Remove the reservoir retaining stud, lift out the 
filter element support and the reinforcement 
plate. Remove the reservoir and the gaskets from 
the top of the pump. : 

Remove the pulley retaining bolt, lock washer, 
and flat washer as an assembly, then slide the 
pulley and the key from the pump shaft, 


IMPORTANT: Do not hammer. Use a puller 
if necessary. 


Loosen the three bolts securing the pump cover 
to the pump body. Separate the support from 
the pump by removing the two bolts. 
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Figure 5—Roller Vane Type Oil Pump—Disassembled 
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over the retaining pin and push the cam ring in 
PUMP BODY to seat it firmly. 


6. 


SHAFT SEAL 
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Figure 6—Shaft Seal Insfalled in Pump Body 


Remove the three bolts from the pump cover 
and lift the cover vertically from the pump to 
prevent the internal parts from falling out. 


Remove the two “O” rings from the pump body. 


. Remove the pump shaft from the cover end of 


the pump body and remove the thrust washer 
and the snap ring. 

Remove the carrier and the six rollers from the 
pump body. 

Remove the cam ring and retaining pin. 


. Remove the shaft seal from the pump body. Be 


careful not to damage the shaft bushing. 
Disconnect the hex head flow valve fitting and 
remove the spring and the relief valve assembly 
from the pump cover. 


C. Cleaning, Inspection, and Repair 


1. 
2; 


3. 


Wash all the parts in a solvent and air dry. 


Check the pump body and the cover for damage 
and the shaft bushings for wear. Replace them 
if necessary. 

Install a new shaft seal (metal side out) in the 
pump body, Figure 6. Coat the seal lip with 
M-1C31 grease. 

Inspect the cam ring for wear. Replace it if it is 
worn or damaged, Insert the retaining pin in the 
hole in the pump body. Position the cam ring 


Lubricate the shaft and the shaft seal with 
Lubriplate or an equivalent, then carefully install 
the shaft from the cover end of the pump body. 
Insert the Woodruff key and install the pulley 
and screw assembly temporarily to prevent the 
shaft from falling out. 

Place the carrier drive pin in its groove on the 
shaft and install the carrier so that with the 
pulley end of the shaft down, the carrier lobes 
will be angled in a clockwise direction, Install 
the snap ring to retain the carrier on the shaft. 
Inspect the rollers, paying particular attention to 
the finish on the ends and outside. Replace them 
if scored, damaged, or out-of-round. 

Check the end clearance of the carriers and the 
rollers, Use a straight edge and a feeler gauge as 
shown in Figure 7. If the end clearance exceeds 
0.0015 inch, replace the carrier and/or rollers. 
Inspect the valve assembly and the valve bore 


for burrs, cracks, or other defects. Use a crocus 
cloth to remove the burrs. 


D. Assembly 


a 


2. 


Position the shaft thrust washer in the cover 
with the concave side toward the shaft end. 
Position the pump body and the cover together 
using new “O” rings. Secure them loosely with 
the three short bolts, then remove the pulley. 
Position the pump support to the pump and 
secure them with the two long bolts. 


Tighten all five bolts evenly to 20-25 ft. Ibs. 
torque. After tightening the bolts, rotate the shaft 
to make sure it does not bind. 


3109 


Figure 7—Checking Clearance of Carrier and Rollers in 


Pump Body 
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{PUMP COVER 


FLOW CONTROL AND 
RELIEF VALVE ASSEMBLY 


3110 


Figure 8--Installing Pump Flow Control Valve 


5. Assemble the spring to the flow control valve 
and insert the valve in its bore so that the valve 
extension enters first, Figure 8. Make sure the 
valve does not stick, Using a new “O” ring, install 
the valve retainer and tighten it to 30-35 ft. Ibs. 
torque. 

6. Install new “O” rings in the grooves at the top of 
the pump body. 

7, Position the reservoir, reinforcement plate, and 
filter element support to the pump body. Secure 


with the reservoir stud tightened to 30-35 ft. ibs. 
torque, 

8. Install the filter element and secure with the 
reservoir retainer, spring, and spring seat. De- 
press the retainer and hook it to the bottom of 
the bore. 

9. Insert the key and install. the pulley with the flat 
side toward the pump body. Install the flat 
washer, lock washer, and pulley retaining bolt. 
Tighten the bolt to 15-20 ft. lbs, torque. 


E. Installation 


1. Mount the pump support to the water outlet 
connection and secure with the bolt. 

2. Install new “O” rings on the pressure fitting and 
connect the pressure and return lines to the 
pump. 

3. Place the drive belt around the pump pulley. 

4. Attach the turnbuckle to the pump suppert with 
the clevis pin and cotter pin. 

5. Adjust the turnbuckle to obtain 14” belt deflec- 
tion midway between the pulleys under 15-20 
lbs. pressure. 

6. Fill the reservoir to within % inch of the top 
with M2C41 hydraulic oil and install the cover. 

7. Operate the engine at idle speed while turning 
the tractor wheels through their complete range 
several times. Then, stop the engine and add 
fluid to within 54” of the reservoir level, 

8. Check the belt tension for proper deflection. Be- 
cause proper belt tension is very important, it 
should be rechecked after 30 minutes operation. 


3. POWER CYLINDER AND VALVE END ASSEMBLY 


A. Removal 


1, Remove the boot from the operating stud and 
remove the large cylinder shield, if tractor is so 
equipped. 

2. Set a drain pan under the power cylinder and 
disconnect the pressure hose and the return hose 
at the cylinder and remove the clamp, Figure 9. 

3. Remove nut (C), Figure 10, from the cable end 
and disconnect the tube bracket from the cylin- 
der at (B), by removing the two bolts and 
washers, 

4, Disconnect the piston rod end, Figure 11, from 
the axle by removing the cotter pin and the 


castellated nut from the rod end. Then, pull the 
rod end out of the axle bore from the rear. 
Remove the flat washer from the rod end. 

5. Disconnect the cylinder end of the power cylin- 
der from the right steering arm by removing the 
cotter pin and castellated nut (D), Figure 10, to 
free the assembly as shown in Figure 11, 


NOTE: The right front wheel has been re 
moved in Figure 10 for purposes of illustra- 
tion only. 


6. Unscrew the rod end assembly, Figure 9, from 
the piston rod using two wrenches. One wrench 
should engage the flats on the piston rod, 
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Tal 4. Pry out the wiper seal and the “T” ring seal from 
the bore of the rod guide. 

| Remove the valve end operating stud and dust 
| cap, Figure 13. 

NOTE: Turn the stud 90° to clear the guide 
opening. 


OPERATING | 
STUD 


+r 
wm 


thes 6. Unscrew and remove the cylinder end assembly 
from the outer tube, Figure 12. 

7. Remove the valve end assembly from the piston 
rod end of the outer tube by tapping the outer 
tube on a bench (note that the outer tube is 
flared at the rod end to facilitate removal of the 
control valve). 

8. Remove the guide from the valve spool support, 
Figure 13. 

9. Drive out the roll pin securing the valve spool 
support to the valve spool. 

10, Remove the inner plug, Figure 12, from the “O” 
ring end of the valve housing. 
NOTE: The plug which is held in the valve 
body by two “O” rings, may be removed with 
the fingers or pliers. 


BACK UP WASHER 


11. Remove the valve spool from the inner plug end 
of the valve. 
12. Remove the retainer and “O” ring from the oppo- 


ROD END ¢ 


ASSEMBLY > 


SHIELD AND site end of the valve body, 
BRACKET ASSEMBLY a 
en 
3113 
Figure 9—Cable and Shield Assembly Removed from 


Cylinder 


IMPORTANT: Do not use a pipe wrench on 
the cylinder rod for removing the rod end 
assembly. 


7. Slide the shield bracket and back-up washer from 
the cylinder piston rod and pull the cable end 
out of the operating stud at the opposite end of 
the cylinder, Figure 9. 


B. Disassembly 


1, Clamp the assembly horizontally in a vise, grip- 
ping it somewhere near the center. To avoid 
distorting the outer tube, do not tighten the vise 
excessively. 

2. Loosen the rod guide and seal assembly, Figure 
18, with a pin-type spanner wrench, Unscrew the 
guide and seal from the outer tube and remove 
the guide, inner tube, piston and rod, Figure12. 


3. Remove any paint, dirt, or burrs, from the end . - 
of the rod and carefully slide the guide and seal Figure 10—Power Cylinder Assembly with 
assembly from the rod. Boot and Shields Removed 
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Bs 
3. 
ROD END 4 
ASSEMBLY . 
5; 


T-1940 


Figure 11—Power Steering Cylinder Assembly Removed 


13. Drive out the roll pin which secures the brass 1 


connecting pin to the valve spool. 


14, Remove the valve spool plug from the valve 
spool, 


ROD END ASSEMBLY SSTER TUBE 


INNER TUBE INNER PLUG 


ROD GUIDE AND 
SEAL ASSEMBLY 


PISTON AND ROD ASSEMBLY 


C. Inspection 
1. 


Remove all “O” rings and seals and discard 
them, Then, clean all parts in a suitable solvent. 
Inspect the valve body and the spool carefully 
for scoring or damage. Coat the spool with a film 
of light oil and check its fit in the valve body. 
The spool should slip through the body freely of 
its own weight. 


NOTE: The valve spool and valve body are 
select fits and are serviced only as an assembly. 


Inspect the inner tube, piston, piston ring, and 
piston rod for wear or scoring. Replace parts as 
necessary. 

Examine the operating stud bushing and the end 
assemblies for wear or damaged threads. Replace 
defective parts. 

Install new “O” rings and seals. 


D. Assembly 


Lubricate all parts with Lubriplate or equivalent, 
before assembling. 

Install the valve spool plug in the valve spool. 
(Location is unimportant since the plug will 
seek its own position during operation of the 
system.) 


CYLINDER if ASSEMBLY 


OPERATING STUD 


AND DUST CAP 
SHIELD 
oes SPOOL ROLL VALVE SPOOL 
4 SUPPORT 
he . 
NECTING 5 ROLL PIN 
Oe “ov RING oh 
QB keTAIner : 
VALVE SPOOL 
PLUG 
T-1946 


Figure 12—Power Cylinder and Valve End— 


Disassembled 
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RETAINER 
VALVE SPOOL VALVE SPOOL SUPPORT 


PI 
ROD GUIDE SN 


PISTON RINGS 


PISTON ROD 3116 
OPERATING STUD 
Figure 15—Piston Rod Assembly 


T-1930 ‘ ¢ ‘ 
seen = 6. Coat thi ba © hit ter- 
Figure 13—Contro! Valve Guide and Operating Stud igh ke (oad sige: Ath Waste or are 


proof grease and install them on the inner plug. 

7. Install the double “O” ring end of the inner plug 
into the bore of the valve body. Be sure the plug 
is properly seated, 


2. Use a roll pin to attach the brass connecting pin 
to the valve spool, 
3. Install the valve spool in the valve body, 


a. Foyition the valve body so that the inner plug 8, Install a new “I” ring seal in the groove at the 


end (“O” ring groove on the outside) is on center of the rod guide bore. 

your left. 9. Press in a new wiper seal in the bore at the outer 
b. Position the valve spool so that the yoke end edge of the rod guide, 

is on your right and the spool is at the left side 10, If required, install new rings on the piston. 


of the valve body, Figure 14. 

c. Insert the spool into the valve body so that 

the left end of the spool extends far enough to 
clear the “O” ring groove, Then, install the 
“O” ring. 
NOTE: The reason for this method of in- 
stallation is to prevent either “O” ring from 
protruding into the groove in the valve bore 
and becoming damaged. 

4. Withdraw the spool from the right side far 
enough to install the “O” ring and retainer over 
the yoke end of the valve spool, 

5. Attach the valve support to the valve spool yoke 
with a roll pin. 

IMPORTANT: Do not clamp the valve body 

in a vise when installing this pin. 


11, Make sure the rod surface is smooth, then slide 
the rod guide onto the rod, Figure 15. 


VALVE BODY 


RETAINER 


VALVE SPOOL 
SUPPORT 


T-1941 


Figure 14—Valve End Body, Spool, and Guide a 


Assembly Figure 16—Assembling Inner Tube to Piston and Rod 
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“INNER TUBE 


VALVE BODY 


OUTER TUBE” 
VALVE SPOOL SUPPORT ee 
aed TTL fag t 2 T-1942 


Figure 17—Installing Inner Tube Into Outer Tube 


12, 


13. 


14, 


15. 


16, 


17. 


18. 


19. 


20. 


Clamp the flats at the threaded end of the rod 
in a vise, Figure 16, Make sure the vise does not 
grip the threads. 


Install the inner tube on the piston and rod 
assembly. 


Connect the valve body assembly to the inner 
tube assembly by inserting the inner plug end 
into the hole in the inner tube. 


Install the valve body with the inner tube and 
the piston and rod assembly into the outer tube. 
Make sure the ports in the valve body are 
aligned with the holes in the outer tube, Fig- 
ure 17, 


Install the guide over the valve support at the 
right side of the valve body. 


Screw the cylinder end assembly into the oper- 
ating stud end of the outer tube until the peening 
mark on the threads line up with the 1%” hole 
in the outer tube. This is necessary to align the 
ball stud in the end assembly with the control 
valve operating stud. 


Install the valve operating stud. The flat surface 
of the stud, when installed, should be perpendic- 
ular to the cylinder. 


Install the lower stud retaining ring around the 
stud and over the grommet, then install the stud 
upper seal and retaining ring. 


Thread the rod guide into the outer cylinder and 
tighten to 200-230 ft. Ibs. Use a pin-type spanner 
wrench, Figure 18. 


E. Installation 


1. 


Insert the piston rod through the hole at the 
shield end of the shield and bracket assembly, 
Figure 9, and position the control cable end 
through the operating stud. Then, install the two 
bolts and lock washers that attach the bracket 
to the cylinder, 


Figure 18—~Installing Piston Rod Guide Assembly 


2. 


Install fock nut (C), Figure 10, on the end of the 
control cable. 


NOTE: Control cable adjustment should not 
be necessary providing that the cable and con- 
duit assembly slider tube has not been dis- 
turbed during cylinder removal. If adjustment 
is required, refer to Section 5, CONTROL 
CABLE AND CONDUIT ASSEMBLY—IN. 
STALLATION, step 3 and step 8. 


Slide the back-up washer, Figure 9, on the piston 
rod and install the rod and assembly. Torque the 
nut to 135-140 ft. lbs. 


NOTE: Use wrenches to engage the flats on 
the piston rod and on the red end assembly. 
DO NOT USE A PIPE WRENCH, 


Position the cylinder end of the power cylinder 
to the right steering arm and secure with the 
castellated nut and the cotter pin (D), Figure 10. 


Position the piston rod end assembly to the bore 
in the front axle, Figure 11, and secure with the 
castellated nut and the cotter pin. 


Attach the pressure and the return hoses to the 
cylinder and install the clamp. 


Install the cylinder shields on tractors so 
equipped. 
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4, ACTUATOR HOUSING 


A. Removal of Components 


Removal of the actuator housing assembly com- 
ponents and the steering shaft and wheel does not 
require removal! of the actuator housing. Should it be 
necessary to remove this housing for other reasons, 
follow the procedure described on page 292 under 
Steering Gear Removal. 


1. Remove the battery and loosen the battery 
carrier, 


2. Remove the actuator cable from the actuator 
housing as follows: 


a. Remove the nut which attaches the cable con- 
duit to the actuator housing. 


POWER STEERING EMBLEM 


STEERING WHEEL 


STEERING COLUMN BEARING 


Scum SHAFT 


ACTUATOR 
HOUSING 
ASSEMBLY 


SPENT CABLE 
é CONDUIT 
" oD 


LOWER THRUST 


\ kg 
FRICTION. WASHER 
BOLT NE, 
FRICTION WASHER 
ACTUATOR WHEEL BUSHING: 
ACTUATOR WHEEL 


CABLE AND CONDUIT 
ASSEMBLY 


ACTUATOR WHEEL BUSHING 
COMPRESSION SPRING 
SELF LOCKING NUT 


Figure 19—Actuator Assembly—Disassembled 


b. Rotate the steering wheel counterclockwise 
until the actuator cable comes completely out 
of the housing. 

3. Pry the dust cap from the bottom of the actuator 
housing. 

4. Hold a wrench on the self-locking nut at the 
lower end of the steering shaft and remove the 
nut by turning the steering wheel counterclock- 
wise. 

5. Remove the following components, Figure 19, 
from the lower end of the steering shaft: 

a. Spring Seat 

b. Compression Spring 

c. Friction Washer 

d. Actuator Wheel Bushing 

e. Actuator Wheel 

f. Actuator Whee] Bushing 

g. Friction Washer 

h, Lower Thrust Washer 


6. Pry the steering hub cover from the steering 
wheel and remove the steering wheel nut, em- 
blem, and steering wheel. If a puller is necessary, 
use the type shown in Figure 20, to prevent dis- 
tortion of the steering wheel spokes (Puller 1002, 
Gear Puller 951). 

7. Remove the spring, felt packing, and spring seat 
from the top of the steering column. 

8. Lift the steering shaft from the actuator housing. 
If necessary, tap the bottom of the shaft gently 
with a soft-faced hammer. The steering column 
bearing will be removed from the top of the 
column when the shaft is withdrawn. 

9. Drive the steering shaft spacer out of the bottom 
of the actuator housing. Remove the spacer and 
the upper thrust washer. 


Inspection 


1, Clean all parts thoroughly in a suitable solvent. 

2. Inspect the steering shaft for damage to the 
splines or to the threads. 

3. Check the friction surfaces of the friction wash- 
ers, actuator wheel bushings and actuator wheel 
for damage. Replace if necessary. 

4. Examine the splines on the friction washers, 
actuator wheel bushings, and actuator wheel. Re- 
place defective parts. 

5. Check the spring, spring seat, and bearing to 
make sure they are in good condition. 

6. Inspect the bearing surface of the shaft spacer 
and the thrust bearing for scoring, nicks, or 
burrs. Replace damaged parts. 


Section 4—Actuator Housing 335 


_Geor Puller 951 


Installation | 
Tool 930-B 


ACTUATOR 
SHAFT SPACER 


Figure 20—Removing Steering Wheel Figure 21—Installing Shaft Spacer on Installation Tool 


C. Installation of the two thrust washers used on the shaft. 

4. Install the steering column bearing on the steer- 
ing column at the top. 

5. Position the spring seat, spring, and felt dust seal 
on the steering column at the top. 


1, Install the steering shaft spacer in the actuator 
housing as follows: 
NOTE: The spacer is a press fit in the hous- 


ing. In order to install the spacer when the : 
actuator housing is on the tractor, it will be 6. Install the steering wheel, emblem, and nut and 


necessary to fabricate an installation tool. A tighten securely. Then, install the steering wheel 
930-B Puller Leg and a 930-7 Cap and suitable hub cover. 

flat washer, spacers, and a hex nut will per- 

form this operation. If these tools are not NUT 
available, use a suitable rod threaded at each 


end. FLAT WASHER 

a. Insert the rod through the top of the steering 
column housing. "SPACERS 

b. Install the shaft spacers, chamfer end up, and 
a flat washer and nut on the lower end of the 
rod as shown in Figure 21. 

c. Install a suitable spacer, flat washer, and nut 
at the top of the rod as shown in Figure 22, 
and draw the shaft spacer into its bore by 
tightening the nut on top of the rod. Remove 
the tool and make sure that the bottom face 
of the spacer is flush with its bore. 

2. Coat the bearing surfaces and lower spline of 
the steering shaft with M-1C-18 low temperature 
grease. 

3. Position the upper thrust washer against the 
shoulder at the lower end of the steering shaft 
and install the shaft in the housing from the top. 


NOTE: The upper thrust washer is the thicker Figure 22—Drawing Shaft Spacer Into Housing 


STEERING COLUMN 
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NOTE: See Step 10, following, for torque the cable in the housing and turning the steering 
specifications. wheel clockwise to engage the cable in the actua- 
7. Install the actuator components, Figure 19, on tor housing, 
the lower end of the shaft in the following order: 10. Adjust torque at upper and lower ends of steer- 
a. Lower Thrust Washer ing shaft: 
b. Friction Washer a. Torque nut at lower end of shaft until 50 Ibs. 
c. Actuator Wheel Bushing pull is measured on the cable as steering wheel 
(Splined end down) is rotated. Revolve the wheel six times to 
d. Actuator Wheel reduce grease film on face of washers. Then 
e. Actuator Wheel Bushing increase torque until 75 lbs, pull is measured 
(Splined end up) on the cable as the wheel is rotated. Use the 
f, Friction Washer short length of cable, not the conduit. Hold the 
g. Compression Spring cable stationary and in line with the hole in 
h. Spring Seat the casting. 
i, Self-Locking Nut b, After completing adjustment described above, 
8. Pack the lower end of the actuator housing with and with the cable removed, tighten the nut 
M-1C-18 low temperature grease. at the top of steering shaft to 7 inch Ibs. 
NOTE: The actuator components are de- maximum, 
signed to operate in grease. The presence of 11. Install the dust cap in the bottom of the actuator 
grease will not adversely affect the operation housing. 
of the friction surfaces. 12. Tighten the bolts that secure the battery carrier 
9. Install the actuator cable by inserting the end of and install the battery. 


5. 


CONTROL CABLE—WITHOUT 
REDUCTION GEAR 


A. Removal 
as 


Disconnect the control cable conduit from the 
left side of the actuator housing and remove it 
by turning the steering wheel counterclockwise. 
Remove the spent cable conduit from the right 
side of the actuator housing. 

Disconnect the control cable from the control 
valve operating stud, Figure 23. 

Back off the jam nut that secures the cable and 


CONDUIT AND CABLE 


ASSEMBLY 


CONTROL CABLE AND CONDUIT ASSEMBLY 


conduit assembly to the cable and shield on the 
power cylinder, Figure 23, and remove it from 
the shield. 

Disconnect the cable from the clips that secure 
it to the tractor. 


B. Disassembly 


1, 
2. 
3: 


Remove the slider tube from the conduit. 
Remove the cable from the conduit. 


Inspect all parts for damage and replace as 
necessary. 


Y%" OF CABLE TO 
PROTRUDE AT 
THIS POINT 


CONTROL VALVE 
OPERATING STUD 


Figure 23—Adjustment of Control Cable 


Section 5—Control Cable and Conduit Assembly 
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a 


C, Assembly 


1 


2, 


Coat the cable with M-1C-18 low temperature 
grease and insert the cable into the conduit. 
Make sure that the rod end of the cable is at the 
end of the conduit which attaches to the control 
valve operating stud. 

Install the slider tube over the rod end of the 
cable and thread the tube into the conduit until 
the shoulder of the tube seats against the conduit. 


. Stake the conduit to the threads of the slider 


tube. 


Installation 


1 


Position the jam nut which secures the conduit 
to the cable shield in the cable shield bracket, 
and insert the cable, slider tube, and conduit as- 
sembly in the shield. 


, Secure the conduit to the shield bracket by 


tightening the jam nut. 

Attach the end of the cable to the control valve 
operating stud, Adjust the two nuts on the end 
of the cable so that 4%” of cable protrudes from 
the nut on the outside of the operating stud, 
Figure 23. 

Insert the cable into the actuator housing until it 
engages the actuator wheel. Turn the steering 
wheel clockwise until movement of the cable 
stops and the steering shaft slips on the friction 
washers. 

Secure the conduit to the actuator housing. 
Install the spent cable conduit on the right side 
of the actuator housing. 

Attach the conduit to the clips on the tractor. 
Start the tractor and operate the steering wheel 
through its full range of travel. Check to see that 
the front wheels of the tractor turn an equal dis- 
tance in both directions and that the steering arm 
on the right side of the tractor does not contact 
its stops. If any of these conditions do not exist, 
adjust the position of the cable in the control 
valve operating stud until proper turning condi- 
tions are obtained. 


CONTROL CABLE—WITH 
REDUCTION GEAR 


Removal 


1, 
2. 


3. 


Remove the boot from the operating stud. 
Remove the nut that secures the cable rod to the 
operating stud. 

Completely loosen the lower conduit-to-cylinder 
bracket nut. 


. Disconnect the control cable conduit from the 


left side of the actuator housing and remove the 


6 


1, 


2. 


3. 


1. 


4. 


5. 


cable by turning the steering wheel counter- 
clockwise. 

Disconnect the upper cable conduit from the 
transmission case bracket. 

Disconnect the lower cable conduit from the 
tractor side rail bracket. 


. Disconnect the wheel housing from its support 


bracket and remove the wheel housing, conduit, 
and cable as an assembly. 


Disassembly 


Remove both the upper and lower conduit 
extensions, 

Pull the cables from the conduit and the wheel 
housing. 

Remove the four bolts that secure the cover to 
the wheel housing and remove the cover and 
the wheel, 

Inspect all parts for damage and replace as 
necessary. 


Assembly 


Place the wheel in the wheel housing, position 
the cover to the housing, and secure with the 
four bolts. 


. Coat the cables with M-1C-18 low temperature 


grease and insert them into the conduit and 
through the wheel housing. Make sure that the 
rod end of the cable, which attaches to the con- 
trol valve operating stud, is installed in the lower 
conduit. 

Install the slider tube over the rod end of the 
cable and thread the tube into the conduit until 
the shoulder of the tube seats against the conduit. 
Stake the conduit to the threads of the slider 
tube. 

Install the lower conduit extension. 


D. Installation 


1, 


2. 


Place the wheel housing and the cable and con- 
duit assembly in their installed position, Figure 
24, and attach the wheel housing to its support 
bracket. Make sure the upper conduit assembly 
and the lower conduit assembly extension is 
passed through the holes in the left side member 
bracket. 

Position the %’—14 nut and lock washer in the 
outer shield and bracket assembly into the outer 
and inner shield and bracket assemblies until 
the actuating cable rod passes through the power 
steering cylinder control valve operating stud, 
Figure 23. Secure the actuator cable and conduit 
assembly to the outer shield and bracket assem- 
bly with the %”—14 nut and lock washers, 
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1/8" TO 3/8" OF CABLE 
TO PROTRUDE AT A 
THIS POINT 


Figure 25—Adjusting the Upper Cable Extension 


5. Insert the upper end of the upper cable into the 
actuator housing and thread it in by turning the 
steering wheel to the right until the threads of 
the upper cable conduit meet the threads in the 
actuator housing. Start the conduit threads by 
hand, then tighten with a 4,” end wrench. 


Figure 24—Control Cable Reduction Gear 
Assembly Installed 


3. Thread the remaining 14”—28 nut onto the actu- 


ating cable rod and tighten both nuts against 6. Attach the upper cable conduit to the transmis- 
the faces of the actuator stud, then install the sion case bracket. 
boot. 


7. Attach the lower cable conduit to the tractor side 


s i t and locked; i 
4, Be sure the parking brakes are set and locked fail: WraGkée, 


be sure the tractor is out of gear, then start the 


engine. Grasp the upper end of the upper actu- 8. Start the engine and operate the steering wheel 
ating cable and slowly pull the cable as far out through its full range of travel. Check to see 
as possible. This will turn the tractor wheels to that the front wheels of the tractor turn an equal 
a full right turn position, Keep pull pressure on distance in both directions and that the steering 
the cable and with a rule, measure the distance arm does not contact the stops on the right side 
the cable extends from the face of the wheel of the axle. If the wheels do not turn an equal 
housing, as shown in Figure 25. The cable should distance, or if the steering arm contacts a stop 
extend between ¥” and 34”, If not within these at the full range travel in either direction, ad- 
limits, thread the cable either in or out as re- just the position of the cable in the control valve 
quired, by turning it right or left. Stop the engine operating stud to obtain proper movement of the 
and install the upper conduit extension. front wheels. 


6. TROUBLE SHOOTING 


Slow Steering Improper oil level in reservoir Check reservoir for proper level. 
Action or No 
Pump output low Check for dirt in the system or for burrs on the flow 
spool or the valve liner. 


Steering Action 

Air in system Check all tube connections and fittings for leaks. 
Tighten connections, Replace the fittings if necessary. 
Bleed air from the system. 


Replace tubing or hose that is visibly damaged. 


Adjust the belt to obtain 1%” deflection, halfway 
between the pulleys, under 15 to 20 Ibs. pressure. 


Tubing or hose damaged 


Pump drive belt loose or slipping 


Section 6—Trouble Shooting 


TROUBLE SHOOTING CONT’D. 


Trouble 


Slow Steering 
Action or No 
Steering Action 


Possible Cause 


Pump fiow valve spool stuck in 
open position 
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Corrective Action 


Check for dirt in the system or for burrs on the flow 
valve spool or the valve liner. 


Weakened or broken pump relief 
valve spring 


| Replace the relief valve assembly. 


Bolts loose in pump 


Tighten the bolts to specified torque. 


Pump relief valve leaking 


Weakened or broken pump flow 
control valve spring 


Check for ditt or nicks on the relief valve seat. Re- 
place the relief valve assembly. Clean the flow valve 
spool spring screen. 


Check the spring tension. Replace it if weak. 


Pump flow control valve 
assembly defective 


Disassemble the flow control valve assembly. Check 
for scratches or scoring on the control valve spool 
lands and in the control valve bore. Replace the 
entire assembly if defects are found. 


Hard or Jerky 
Steering Toward 


Leaking power cylinder 


Pump drive belt loose 


Replace the piston rod seal or the power cylinder 
assembly. 


Adjust the belt to obtain 4%4” deflection, halfway 
between the pulleys, under 15 to 20 lbs. pressure. 


End of Full 
Left or Full 
Right Turn 


Pump Noisy Ls 


Improper oif level in reservoir Check for proper reservoir level. 


Air in system 


Check ail tube connections for feaks. Tighten the 
connections, If necessary, replace fittings. 


Pump pulley loose 


Make sure the key is properly inserted in the key- 
way. Tighten the pulley retaining bolt to specified 
torque. 


Pump defective 


er 
Replace the pump. 


L 


Loose Steering 


Water in oil 


Improper prefoad on actuator 
shaft friction spring, 
CIndustrial Tractors) 


Drain the oil from the system and replace. 


Replace the spring. 


Steering Wheel 
pulls to One 
Side 


Front Wheels Will 
Not Remain in 
Straight Ahead 
Position or Other 
Position Selected 
by Operator 


Front Wheels 
Surge When 
Turning 


Fluid level low 


Fill the reservoir to proper level. 


Excessive clearance between ball 
stud and ball stud seats 


Remove and disassemble the control valve sleeve and 
flange assembly. Check the tension of the ball stud 
spring. Replace the spring if defective. 


Improper cable adjustment 
(Industrial Tractors) 


Improper cable adjustment 
(Industrial Tractors) 


Control Valve spool sticking 


Improper cable adjustment 
Cindustrial Tractors) 


Control Vaive spool sticking 


Reset the cable adjustment. 


Reset the cable adjustment. 


Check for dirt in the system or for burrs on the flow 
valve or the valve liner. 


Reset the cable adjustment. 


Check for dirt in the system or for burrs on the flow 
spool or the valve liner. 


Excessive internal leakage in 
cylinder assembly 


Replace the piston rod seal. 
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TROUBLE SHOOTING CONT’D. 


Binding Interference at the sleeve, dust 
Condition shield, and ball stud connection 


Check the ball stud for a groove caused by rubbing 
against the side of the slot in the sleeve and flange 


(Row Crop Tractors) 


Steering 
Chatter 


Side rail rod support loose 
(Row Crop Tractors) 


Pump belt loose or slipping 


Piston rod end play 
(General Purpose Tractors) 


assembly. Replace the ball stud if damaged. Also, check 
the dust shield for possible cramping on the sleeve 
assembly. Replace the shield if it appears to hamper 
the free movement of the ball stud. 


Check the rubber insulators for excessive wear or 
damage. Replace them if defective. Check the cylin- 
der rod nut for proper tightness (20-25 ft, Ibs.) 


Tighten the bolts that secure the piston rod support to 
the side rail of the tractor. 


Adjust the belt to obtain 4%” deflection, halfway be- 
tween the pulleys, under 15 to 20 Ibs, pressure. 


7. SPECIFICATIONS 


Pump 
Capacity. ...7.5 gpm @ 1250 engine rpm and 1200 psi 


Type cc cece cee e esse ceseneeseecess Oller Vane 
Drive..........+.+++.. Belt, 2:1 ratio with engine rpm 
Max. Operating Pressure..........-0.-000- 1550 psi 


Cylinder 
Type..............Integral with valve, 11.6” stroke 


Steering Gear 


Steering Housing Actuator 

Adjustment.....25 to 30 Ibs. pull at Steering Wheel 
Torque Limits Ft. Ibs. 
Pump Flow Control Valve Fitting...... eee ee 80-35 
Pump Cover to Pump Body Bolts............ + 20-25 
Pump Reservoir Retainer Stud....... vee 80-35 
Pump Pulley Retaining Bolt..... vee eee een eee L520 


Power Cylinder Piston Rod Guide Assembly. . . 200-230 


8. SPECIAL TOOLS 


The following tools will be helpful in removing or 
repairing the various components of the power steering 
system, 


Tool Number 


Description 
ere rrr eee re eee re Puller Leg 
.. Cap 

Puller 
Gear Puller 


Part THREE 


STEERING, FRONT AXLE, BRAKES, WHEELS, AND TIRES 


Chapter 


Front Axle 


Section 


1 General Purpose Front Axle—Standard and Heavy DD 


Row Crop Front Axles 


Industrial Front Axle 
Specifications 
Trouble Shooting 
Special Tools 


ananhwnd 


‘The front axle on “General Purpose” tractors consists of 
a center axle assembly, right axle half, left axle half, 
radius rods, steering spindle arms, front support, and right 
and left spindle assemblies. The axle halves are designed 
as housings or supports for the spindle assemblies. On 
“Row Crop” tractors, a pedestal assembly accommodates 
the front wheel mounting and serves as a support for the | 


Row Crop Pedestal .......-..-. cece eee eeeee 
Row Crop Wide Adjustable Front Axle .......- 


front end. This closed pedestal houses the steering sector 
gear and shaft assembly. The pedestal is bolted to the 
engine side rails. An adapter is available for “Row Crop” 
tractors to convert them into a wide adjustable four wheel 
model. The “Industrial” front axle is a non-adjustable type 
and is secured in the yoke of the front support member 
by a solid axle pin. 


1. GENERAL PURPOSE FRONT AXLE- 
STANDARD AND HEAVY DUTY 


RADIUS ROD 


A. Removal 


Refer to Figure 1 for an exploded view of the 

“General Purpose” front axle. 

1. Remove two nuts and lock washers and remove 
the radius rod ball cap at the transmission, 
Figure 2. 

2. Remove the nut and lock washer from the radius- 
rod-to-axle bolt and drive the bolt out of the 
center axle with a soft mallet. If the bolt is seized, 
drive it out with a heavy hammer and punch. 
IMPORTANT: Never use heat to remove axle 
bolts. 

3. Remove the radius rod from the tractor. 

NOTE: On tractors equipped with power 
steering assist, refer to Page 298, to remove 
the power cylinder. 


B. Installation 


1. Inspect the radius rod for a fractured or sprung 
condition. A bent radius rod is an indication that 
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the axle is sprung. Check the ball joint for wear 
or scoring. 

2. Position the radius rod over the center axle and 
insert the rod-to-axle bolt, using a new bolt if the 
original bolt was loose or threads were damaged. 
Tighten to 75-135 ft. Ibs. 

3. Coat the ball joint lightly with grease and secure 
in place with the ball cap, lock washers, and nuts. 

4. Tighten the nuts to 45-50 ft. Ibs. 


AXLE HALF 
A. Removal 


1. Use a suitable jack or hoist to support the front 
end of tractor. 

2. Remove the wheel and hub as described on 
Page 369. 

3. Remove the spindle arm nut, lock washer, and 
bolt. Remove the spindle arm from the spindle 
assembly, Figure 3, with Puller 1001 and Step 
Plate 630-2. 

NOTE: If the spindle assembly seals or bear- 
ings are to be replaced and the axle half is not 


342 Chapter Il—Front Axle 


damaged, omit step 4 and proceed to “B” bushings, use extreme care so as not to enlarge 
Disassembly. the bore. 

4. Remove two nuts and lock washers and separate NOTE: On heavy duty front axles, the lower 
the axle half from the center axle. bushing should be removed by using a “Cape” 

chisel to collapse the bushing. 
B. Disassembly 4. Remove the bearing assembly. 

1. Remove the Woodruff key and seal, and pull the 
spindle assembly from the axle half, Figure 4. C. Cleaning and Inspection 

2. Secure the axle half in a vise. 1. Clean all metal parts in solvent. 

3. Remove the upper and lower bushing with an 2. Inspect the axle half for fracture or sprung 
arbor press or suitable puller. When removing condition. 


DRAG LINK ASS‘Y 


RADIUS ROD 


SPINI M 
CENTER AXLE DLENAR 


BUSHING 


R.H. AXLE 


i) 
Sf 
PIN ASS'Y. 


SUPPORT ASS'Y. 


Figure 1—General Purpose Front Axle 
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77 


SPINDLE ARM 


FOWER: CYLINDER 1-2107 


Figure 2—Removing Radius Rod 


Inspect the spindle for galling, burrs, or sprung 
condition. 

Inspect the dust seal and bearing for signs of 
wear, 


D. Assembly 


1. 


2. 
a5 


4. 


Install the axle half upper and lower bushing, 
Figure 5, with Bushing Driver T-807 and an 
arbor press. Be sure the bushings are pressed all 
the way in the housing. 

NOTE: On heavy duty front axles, the lower 
bushing should be installed with Bushing 
Driver T-808 and a No. 815 Driver Handle. 
Drive the bushing in until the edge of the 
bushing is flush with the lower end of the 
chamfer in the housing, as viewed from the 
thrust bearing end of the housing. 

Place the bearing in the bore. 

Insert the spindle assembly in the axle half 
housing. 

Install the Woodruff key and upper seal. 


E. Installation 


1, 


2. 


3. 


Position the axle half on the center axle and in- 
stall the bolts, lock washers, and nuts; tighten to 
135-150 ft. Ibs, 

Install the spindle arm bolt, lock washer, and nut; 
tighten to 60-70 ft. Ibs. 

Install the wheel and hub as described on Page 
369. 


FRONT AXLE SUPPORT 


A. Removal 


1. 


2. 


Use a suitable jack or hoist to support the front 
end of the tractor, 

Remove two hex head cap screws and two thumb 
screws, and remove the lower front hood panel. 


. Remove the radiator as described on Page 152. 
. Remove the cotter pins and castellated nuts, and 


separate the drag links from the spindle arms. 


. Disconnect the radius rods at the center axle or at 


the transmission, 

Remove the four nuts and lock washers securing 
the front support to the engine and roll the axle 
and support away from the tractor, as shown in 
Figure 6. 

NOTE: Effective with Tractor Serial No. 
41889, the front axle pin used on “General 
Purpose” tractors was replaced with a threaded 
axle pin. 


Threaded Axle Pins: 


a. Remove the bolt and lock washer securing the 
locking flange to the front support and remove 
the snap ring and locking flange, Figure 7. 

b. Remove the threaded pin by turning it counter- 
clockwise. A piece of bar stock 4” x 2” can be 


ae oS 


oan 


SPINDLE 
ARM 


AXLE HALF 


T-2108 
Figure 3—Removing Spindle Arm 
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= AXLE PIN | ; 
AXLE HALF 

SPINDLE 
BEARING 


SUPPORT © 


SPINDLE ASS'Y. > Ab , 
CENTER AXLE 

T-2109 
Figure 4—Axle Half—Disassembled View 


used as a special tool. Insert the end of the bar 
between the ears of the pin and use a wrench 
to turn the tool. 

NOTE: The heavy duty front axle has a hex 
head. Non-Threaded Axle Pins: 


Figure 6—Removing Axle Assembly 


a. Remove the axle pin retaining screw and lock 
washer. 


b. Use a slide hammer with a suitable adapter 
and pull the pin as shown in Figure 8. 


7. Remove the front axle support. 


B. Cleaning and Inspection 
1, Clean all metal parts in cleaning solvent. 
2. Inspect the support for cracks, distortion, or other 
signs of fatigue. 


Bushing 
Driver, 
T-807 


THREADED PIN 


LOCKING 
FLANGE 


(fm Leaeetes 035 


Figure 5—Installing Axle Half Bushing Figure 7—Threaded Axle Pin 
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» Center Axle 
Pin 


©) Slide Hammer 943-S 


T-2114 


Figure 8—Removing Non-threaded Axle Pin 


3. Inspect the axle pin for burrs and galling. 


C. Installation 


1. Position the support on the axle assembly and, 
depending upon type of center pin, drive or screw 
the pin into the center axle and support assembly. 

2. Secure the center pin as appropriate with screw 
and lock washer or with locking flange, bolt, and 
lock washer. 

3. Position the axle and support assembly on the 
tractor. Install and tighten the four support-to- 
engine nuts and lock washers to 135-150 ft. Ibs. 

4, Attach both radius rods at the transmission. 

5. Attach the right and left drag links to the spindle 
arms, 

6, Install the radiator as described on Page 152, 

7. Install the grille with four attaching screws. 


CENTER AXLE 
A. Removal 


On tractors with front mounted loading equipment, 
it is necessary to remove the entire front axle assem- 
bly from the tractor before the center axle can be 
removed. For complete front axle removal, refer to 
Front Axle Support Removal, Page 343, The following 
procedure pertains to tractors without such special 
front mounted equipment. 

1. Use a suitable jack or hoist to support the front 
end of the tractor. 

2. Remove the nut and lock washer from each 
radius-rod-to-axle bolt and drive each bolt out 
of the center axle with a soft mallet. 

3. Remove two hex head cap screws and two thumb 
screws and remove the lower front hood panel. 


Remove the radiator as described on Page 152. 
Remove the front axle pin. Refer to front axle 
support removal, step 6, on Page 343. 

Remove the four axle-half-to-center axle nuts, 
lock washers, and bolts. 

Using the spindle arms as pivot points, position 
the axle halves aside to provide clearance for 
withdrawing the center axle. 

Withdraw the center axle, Figure 9, from either 
side of the tractor. 

NOTE: On heavy duty front axles, a spacer 
bushing is incorporated in lieu of a press fit 
bushing. Slide the center axle forward and 
remave the axle and bushing sideways from 
the support assembly. 


Repair 

1, Check the bushing for scoring, 

2. Check the axle for cracks and alignment. 

3. If the bushing is damaged, remove it with an 
arbor press or suitable puller; and install a new 
bushing. 

Installation 


Standard Axle: 


Position the center axle in the axle support. 
Position the axle halves and install the bolts, 
lock washers and nuts finger tight. 

Instali the front axle pin. 

Install the radiator and grille. 

Attach the radius rods to the axle and tighten 
the nuts to 75-135 ft. lbs, 

Tighten the axle bolts to 135-150 ft. Ibs, 


} JA SUPPORT 


tS 


1-212, 


Figure 9—Removing Center Axle 
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Heavy Duty Axle: 


1. Place the spacer bushing approximately mid- 
way in the center hole of the center axle. 


2. Working from either side of the tractor, slide 
the center axle section into position. 


3. Thread the axle pin into the rear support and 
tighten it to 200 ft. Ibs. 


4. Position the locking flange over the hex head 
of the pin and align the flange bolt hole with the 
hole in the support. 


5. Place a washer between the locking flange and 
the front support, and install bolt and lock 
washer, 


6, Attach the axle halves, radiator, grille, and radius 
rod. 


2. ROW CROP FRONT AXLES 


Three interchangeable front axles are available for the 
new pedestal on “Row Crop” tractors, These are the 
single wheel front axle, dual wheel front axle, and wide 
adjustable front axle. The single and dual wheel axles 
are an integral part of their respective spindle assem- 
blies, which are mounted to the pinion shaft located at 
the bottom of the pedestal, Figure 10. The wide adjust- 
able front axle is attached to an axle support, which 
bolts to blind tapped holes in the bottom of the pedestal 
body, Figure 10. The following procedures contain in- 
formation on removing and installing the three front 
axles. The single and dual wheel front axles cannot be 
disassembled or repaired. For disassembly and repair of 
the wide adjustable front axle, refer to the appropriate 


section. 


AXLE SUPPORT 
MOUNTING HOLES 


Figure 10—Wide Adjustable Front Axle Attaching Points 


SINGLE OR DUAL WHEEL FRONT AXLES 


A. Remoyal 


The single and dual wheel front axles are removed 
in the same manner except that the wheel and tire of 
the single front wheel axle must be removed to pro- 
vide access to the mounting bolts. 


1, Use a suitable jack or hoist to support the front 
end of the tractor and set the rear wheel parking 
brake. 


2. Position the steering wheel in the straight ahead 
position. 


3. Remove four bolts securing the spindle assembly 
to the pinion shaft pad. 


CORRECT 
MOUNTING ~ 
POSITION IS 
‘TO THE LEFT. 
‘SIDE OF THE 
TRACTOR 


te, 


eG 
Figure 11—Installing Single Wheel Front Axle 
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KNIFE EDGE 
MUST FACE 
TOWARD FRONT 
OF TRACTOR 


Figure 12—Installing Dual Wheel Front Axle 


B. Installation 


1, With the front end of tractor jacked up to suffi- 
cent height, align the spindle assembly with the 
holes of the pinion shaft pad. Figure 11 shows the 
correct position of the single wheel front axle 
and Figure 12 shows the correct position of the 
dual wheel front axle. 


IMPORTANT: If either front axle is assem- 
bled in reverse, the axle caster will be affected. 


. Install the mounting bolts and tighten them to 
135-150 ft. Ibs. 


WIDE ADJUSTABLE FRONT AXLE 


A. Removal 


1, Using a suitable jack or hoist, raise the tractor 
front end high enough to take the weight off the 
front wheels and place a jack stand under the 
radius rod at the support connection as shown 
in Figure 13, 


¥ yequnni 


CENTER STEERING 
ARM 


\ 028 
Figure 13—Installing Wide Adjustable Front Axle 


2. Remove two short bolts securing the steering 
arm to the pinion shaft pad. 


3. Remove four bolts securing the axle support to 
the bottom of the pedestal. 


4, Raise the tractor high enough to clear the axle 
support and roll the axle assembly away from 
the tractor. 


B. Installation 


1. Raise the front end of the tractor high enough to 
clear the axle support and roll the axle assembly 
into position, Stabilize the axle assembly with a 
jack stand as shown in Figure 13. 


2. Align the four axle support bolt holes with the 
holes in the bottom of the pedestal and lower 
the tractor until contact is made. 


3. Install the axle support to pedestal bolts and 
tighten them to 150-180 ft. Ibs. 


4. Move the front wheels to align the steering arm 
bolt holes with the two rear holes in pinion shaft 
pad. 


5. Install the short bolts and tighten them to 150- 
180 ft. Ibs. Install two plugs in the front holes in 
the pinion shaft pad and tighten them to 130-150 
ft. Ibs. 
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3. ROW CROP PEDESTAL 


On “Row Crop” tractors, a pedestal assembly is bolted 
to the engine side rails and serves ‘as the front support 
of the tractor. On models prior to Serial No. 110986, 
the pedestal had a long spindle housing to which a long 
shank dual wheel spindle was assembled. Beginning with 
Tractor Serial No. 110986, the spindle housing was re- 
duced in height and a pinion shaft was assembled to the 
pedestal in the same manner as the spindle. The pinion 
flange accommodates all three front axle options, Figure 
14 is a cutaway of the early pedestal assembly. Figure 
15 is an exploded view of the new pedestal assembly. 
Assembly and disassembly procedures are given for 
both models. 


LATE MODEL PEDESTAL 


A. Removal 
1, Remove the radiator as outlined on Page 152. 


2. Remove the front axle as described under Row 
Crop Front Axles, Page 346, 


3. Remove the nut and lock washer securing the 
steering arm to the sector shaft and remove the 
steering arm using Puller 1002. 

NOTE: On tractors equipped with power steer- 
ing, support the power cylinder and control 
valve by securing it to the headlamp. 


4. Remove the eight bolts from the pedestal cover 
and remove the cover and gasket. Discard the 
gasket. 


5. Place a container under the pedestal and remove 
the recessed drain plug located on the machined 
front face of the pedestal and allow the oil to 
drain. 


6. Remove six nuts, washers, and bolts securing the 
pedestal assembly to the engine side rails, and 
pull the pedestal away from the tractor. Be 
sure the pedestal is firmly supported when it is 
removed, 


B. Disassembly 


1. Remove the four bolts and lock washers from the 

sector shaft cap and remove the cap, shim pack, 
and shaft seal, Figure 15. 
NOTE: Effective with Tractor Serial No. 
18122, a flanged seal is used. This seal bolts 
to a new cap rather than the press fit of old 
cap and seal. 


2. Remove the pinion shaft cotter pin and retaining 
nut. Drive the pinion shaft down through the 
pedestal using a soft mallet. 


STEERING ARM 


SECTOR SHAFT 
PINION GEAR 


— SPINDLE 


T-2101 


Figure 14—Pedestal Assembly—Early Model 


Remove the tapered roller bearing from the 
Pinion shaft with Puller 951, 

Rotate the sector shaft until the pinion gear 
becomes disengaged. Lift the pinion gear out 
through one of the holes in the top of the pedestal 
housing. 

Remove the sector shaft (gear end first) in the 
same manner as the pinion gear. 

Drive two sector shaft bushings from the sector 
shaft bore using Tool NCB-3179, as shown in 
Figure 16. 

Remove the small pinion shaft bearing from the 
bearing cup at the top of the pinion shaft bore. 
This bearing is a slip fit and can be removed by 
hand. 

Using the special tools shown in Figures 17 and 
18, remove the small bearing cup from the top 
of the pinion shaft bore and the large bearing cup 
from the bottom of the pinion shaft bore. 

Drive the pinion shaft seal out of the bore using 
a wood block and hammer. 


Pedestal Repair 


1. 
2. 


3. 


Clean all parts in cleaning solvent. 

Inspect the pedestal housing for cracks, distortion, 
or other serious defects. 

Inspect the bearings, bearing cups, and seals for 
cracks or serious galling. 
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SIDE RAILS BEARING © 


PEDESTAL COVER 


PINION — 
SECTOR Sele 
— : 


55 —snart seat 


_ 
Gi — Lower BEARING 
CB — serine cup 


>. PLUG | 


PEDESTAL 


SECTOR SHAFT BUSHINGS 


SHIM PACK 


PINION SHAFT 


SECTOR SHAFT CAP 


OlL SEAL 


Figure 15—Pedestal Assembly—Late Model 


. Inspect the gears for cracks or missing teeth. "x 


4 
5. Inspect all bolt holes for elongation or cracks. 
6. Inspect the bushings for scoring or wear. 


D. Pedestal Reassembly 


1. Place the pinion upper and lower bearing cups in 
the pinion shaft bore. Tap each cup gently 
around the edge until firmly seated. Use a brass 
rod or a wood block and hammer to seat the 
bearing cups. 


Replacer 
NCB-3179 


Figure 16—Removing or Installing Pedestal Sector 
Shaft Bushings 


Insert a new oil seal through the lower bearing 
cup in the pinion shaft bore. Use a hammer and 
wood block to position the seal. There must be 
1.48” clearance between the bottom of the seal 
and the machined face of the shaft bore. Seal 
Positioning is best accomplished by laying a 
straight edge across the face of the bore, as 
shown in Figure 19, and using a ruler to measure 


Push Puller 938 


Pulling | 
Attachments 943 _ 


Jows Ft.-943 
7-205 


Figure 17—Pulling Pinion Shaft Upper Bearing Cup 
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4. Insert the sector shaft, threaded end first, into 
the top of the pedestal housing and through the 
sector shaft bore. 

5. Place the pinion gear over the pinion shaft bore 
inside the pedestal housing. Rotate the sector 
shaft at the threaded end, to engage the pinion 
gear. Make certain that both gears are meshed 
at the center of travel. When properly engaged, 
the pinion gear leg should contact either stop in 


Push Puller 938 


Legs 930-8 the pedestal housing when rotating the sector 
shaft. 

law IMPORTANT: Correct gear meshing is re- 

943 quired to assure equal turning radius of the 


pinion shaft. 


6. Pack the large tapered bearing with M-4664 
grease and install it on the pinion shaft with 
Puller 951. Insert the pinion shaft in bore from 
the bottom of the pedestal housing and push it 
through the seal and pinion gear, making sure 


© T 2116 that the master splines on the pinion shaft and 
inion gear are properly aligned for spline en- 
Figure 18—Pulling Pinion Shaft Lower Bearing Cup cee BIOREHY salen iP. 


the distance from the bottom of the seal to the 
machined face at the straight edge. 


IMPORTANT: There is no seat in the bore to 
retain the oil seal. Exact positioning of the seal 
must be achieved to prevent oil leakage at the 
pinion shaft. 


3. Install the sector shaft bushings (inner bushing 
first) in the bore, using Tool NCB-3179. 


Handle} 


Figure 19—Positioning Oil Seal Figure 20—Installing Spindle Upper Oil Seal 
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7. Pack the upper tapered bearing with M-4664 
grease and place it on the pinion shaft and slide 
it into the bearing cup. 

8. Secure the pinion shaft in the pedestal with the 
castelfated nut. Tighten the nut sufficiently to 
eliminate end play in the shaft, but make sure 
the shaft turns freely. Install the cotter pin in 
the nut. 


Tractor Seriaf No. 18122 And Up: 


a. Place the shim pack on the sector shaft. 

b. Position the cap on the sector shaft. 

c. Apply M-4684-G grease in the cavity of the 
seal lips. 

d. Install the seal so the seal flange contacts the 
cap. 

e, Align the seal, shim, and cap bolt holes and 
secure with the four bolts and lock washers. 
Tighten to 35-40 ft. Ibs, 


Tractors Prior To Serial No, 18122: 


a. Place the shim pack on the sector shaft. 

b, Press a new oil seal into the cap and align the 
bolt holes in the shim pack and cap. 

c. Install the four bolts and lock washers and 
tighten to 35-40 ft. Ibs, securing the cap and 
shim pack. 


NOTE: Backlash between the sector gear 
and the pinion shaft should be from 0.0005- 
0.0035 inch when the tractor wheels are in 
a straight ahead driving position. Remove 
or add shims as necessary to obtain the 
proper adjustment, 


E. Pedestal Installation 


1. Attach the pedestal to the tractor side rails with 
six nuts, bolts, and lock washers, and tighten to 
150-180 ft. Ibs. 

2. Install the steering arm (in a vertical position for 

straight ahead driving) on the sector shaft and 

secure with a nut and lock washer. Tighten the 
nut to 160-180 ft. [bs. On tractors equipped with 
power steering, attach the power cylinder. 

Install the drain plug in the pedestal housing. 

4. Fill the pedestal oil reservoir with two quarts of 
oil, specification EP Lub. SAE 80 winter and 
summer. 

5. Place a new gasket over the pedestal reservoir 
and install the cover with eight belts and tighten 
them to 25-30 ft. Ibs, Make sure that the oil level 
dipstick gasket is in place and that’ the bolt is 
tight. 


» 


6. Install the front axle as outlined in Row Crop 
Front Axles Page 347. 


7. Install the radiator as instructed on Page 152. 


EARLY MODEL PEDESTAL 


Due to the manner in which this pedestal is con- 
structed, it is recommended that the unit be disassem- 
bled before removing it from the tractor. (The pedestal 
and wheels can be removed as an assembly for engine 
repair.) 


A. Pedestal Disassembly 


Figure 21 is an exploded view of this pedestal 
assembly. 


1. Remove the tractor grille. 


2. Remove the eight screws and lift the cover off the 
pedestal oil reservoir. 

3. Place a container under the pedestal. Remove the 
drain plug on the pedestal front face and allow 
the oil to drain. 

4. Support the front end of the tractor with a hoist 
or jack, 


5. Remove the front wheels from the tractor. 


PINION GEAR 
BUSHING 


SEAL 
SECTOR GEAR 


AND SHAFT ASS'Y 


SPINDLE 
ARM 


‘PEDESTAL 


BEARING CUP— 
BEARING 
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a 


SHIM PACK 
BUSHING 


Figure 21—Early Pedestal—Exploded View 
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11. 


12. 


Remove the nut and lock washer and pull the 
spindle arm off the sector shaft. 

Remove the four cap screws and lock washers 
and remove the cap assembly and shim pack. 
Remove the cotter pin, nut, and washer from the 
spindle. Carefully drive the spindle down out of 
the pedestal housing with a soft mallet. If it is 
necessary to drive hard, install a nut loosely on 
the spindle and drive against the nut. 


IMPORTANT: Do not allow the spindle to 
drop on the floor as it comes out of the 
housing. 


Remove the tapered bearing from the spindle 
using Puller 951. 

Rotate the pinon gear until it is disengaged and 
lift it out of the pedestal. 

Lift the sector shaft, gear end first, out of the 
pedestal. 

The sector shaft bushings can be removed and 
installed with the pedestal either on or off the 
tractor. Use Tool NCB-3179 to drive the bush- 
ings out or to install the bushings, Figure 16. 


B. Pedestal Removal 


This procedure is based on prior disassembly of the 


pedestal. 


1 
2 


. Remove the radiator, as outlined on Page 152. 

. Remove the four pedestal-to-side rail, and two 
pedestal-to-engine front support nuts and bolts. 
With the pedestal firmly supported, pull it away 
from the tractor. 


NOTE: It may be necessary to loosen the gen- 
erator adjusting bracket to obtain access to 
the lower pedestal-to-side rail retaining nuts. 


C. Pedestal Repair 


1. Clean all metal parts with solvent. 

2. Check the pedestal mounting faces for nicks and 
burrs. 

3. Check the bolt holes for cracks and elongation. 

4. Inspect the pedestal for cracks. 

5. Inspect the spindle, pinion gear, and sector gear 
and shaft for wear, distortion, or chipped teeth. 

6. Check the bushings for wear. If the bushings are 


worn, replace as follows: 

a. Use a suitable driver and drive the spindle 
bushing, spacer, and oil seal out (toward the 
top) of the pedestal. 

b. Place a spacer in the shoulder in the pedestal, 
and drive a new oil seal into place, using Tool 


N-506, as shown in Figure 20. Be sure the oil 
seal is bottomed against the spacer. 


c. Press a new bushing into place. Be sure the 
bushing is seated firmly in the recess at the 
top of the spindle housing. 

Pull the seal and bearing cup out of the bottom 

of the pedestal. 


Using a suitable adapter or hammer and block 
of wood, install the bearing cup. Insert a new 
oil seal. 


D. Pedestal Installation 


1. 


3. 


Position the pedestal to the tractor and install 
the mounting bolts. 


Tighten the generator adjusting bracket if it was 
loosened. 


Install the radiator. 


E. Pedestal Assembly 


1, 
2. 


10. 
11. 


Install the sector shaft, threaded end first. 


Insert the pinion gear and rotate the sector shaft 
and gear until the sector gear and pinion gear 
engage. Be sure the gears are meshed at the 
center of gear travel. 


Place the tapered bearing on the spindle shaft 
using Bearing Puller 951. 


Insert the spindle into the housing and push it 
up into the pinion gear. Be sure the master 
splines on the pinion and spindle are aligned 
when the splines are engaged. 


Place the washer, flat side down, on the spindle 
and install the nut. Tighten the nut until end 
play is eliminated, then check to be sure the 
spindle turns freely. 


Install the shim pack and cap over the end of 
the sector shaft. With the cap retaining bolts 
tightened to 25-30 ft. Ibs. the backlash between 
the sector gear and pinion gear should be 0.0005- 
0.0035 inch, when wheels are in straight ahead 
position. Add or remove shims to obtain the 
proper backlash. 


Position the spindle arm on the sector shaft and 
install the lock washer and nut. 


Install the front wheels. 


Fill the pedestal oil reservoir with the proper 
lubricant. 


Use a new gasket and install the reservoir cover. 


Install the tractor grille. 
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4. ROW CROP WIDE ADJUSTABLE FRONT AXLE 


The right and left axle sections and the spindle as- 
semblies used on the wide adjustable front axle are 
essentially the same as those used on the general pur- 
pose front axle, except that the left and right spindles 
are reversed to align the keyways for straight ahead 
steering. For removal and disassembly of the axle halves, 
refer to Page 341. Figure 22 is an exploded view of the 
entire wide adjustable front axle. 


CENTER AXLE AND RADIUS ROD 
A. Removal 


1. Remove the complete axle assembly from the 
tractor, Refer to Page 347. 

2. Disconnect the axle halves from the center axle 
by removing the four bolts, flat washers, and 
nuts. 

3. The center axle is attached to the axle support 
with an axle pin that is locked in position in the 
flanges of the axle support by a lock pin, Insert 
A, Figure 23. Remove the nut and flat washer 
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Vm CENTER AXLE SECTION 


wi, 
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from the lock pin and drive the pin out with a 
drift. 

4. Drive the axle pin from the support flanges. 

5. The radius rod is held in position between the 
rear flanges of the axle support by a pin that is 
locked in place with a roll pin, Insert B, Figure 
23. Drive the roll pin out of the flange with a 
drift, and drive the radius rod pin out, working 
from the rear of the support. Remove the radius 
rod pin thrust washer. 

7, Lift the axle support off the radius rod and center 
axle. 

8. Disconnect the radius rod from the center axle 
by removing two bolts and nuts. 


B. Repair 


1, Clean all metal parts in cleaning solvent, 

2. Inspect the center axle and radius rod for dis- 
tortion or fracture. 

3. Inspect the bushings in the center axle and radius 
rod for damage or excessive wear. 


CENTER AXLE PIN 


RADIUS ROD FOOT BOLT 
ROD END 


SPINDLE ARM 


KEY) DUST SEAL 


WHEEL SPINDLE 
UPPER BUSHING 


“CENTER AXLE 
PIN BUSHING 


AXLE BOLT 


RIGHT AND LEFT 
AXLE SECTIONS 


Figure 22—Exploded View—Wide Adjustable Front Axle 
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Figure 23—Wide Adjustable Front Axle— 
Wheels Removed 


4. Remove damaged bushings with a suitable puller. 8. Install the washers and nuts on the axle-half-to- 
5. Install new bushings with an arbor press. center axle bolts and tighten them to 220-250 
‘ ft. Ibs. 
C. Installation 9, Install the complete front axle assembly to the 
1. Attach the radius rod to the center axle using pedestal, as outlined on Page 347. 
two bolts and nuts. Tighten them to 75-135 
ft. Ibs. DRAG LINK ASSEMBLY AND 
2. Position the center axle on the axle halves using TOE-IN ADJUSTMENT 
bolts as guides. 
3. Position the axle support down over the radius A. Drag Link Assembly Removal 
rod and center axle as shown in Figure 23. 1. Remove the cotter pin and castellated nut from 
4. Align the axle pin holes in the axle support and both ends of the spindle connecting rod, Figure 
center axle, and with the required number of 24. 
Wwastere: Ga-thejaxle: pit HOveiene DiniiatRAne 2. Use Puller 1001 and Step Plate 630-1 on the 


mounting flange. 

5. Insert the lock pin through the flange and axle 
pin, Figure 23. Install the washer and nut and 
tighten the nut to 50-55 ft. Ibs. 

6. Insert the radius rod pin through the rear sup- 


spindle connecting rod ends to remove the assem- 
bly from the steering center arm and spindle arm. 
IMPORTANT: Do not try to hammer the rod 
ends since thread damage will result. 


port flange and into the radius rod. Place the 3. To remove the spindle connecting rod end, simply 

thrust washer on the pin so the hooked projec- loosen the sleeve clamp and turn the rod end out. 

tion of the washer rests on the rear flange sup- B. Drag Link Assembly Installation 

port, Figure 23. i . . 
7. Using a narrow drift, align the cross hole in the 1. Thread the spindle connecting rod ends approxi- 

radius rod pin with the holes in the support mately half way into the sleeve. 

flange. Drive the roll pin through the hole in the 2, Attach the drag link assembly to center steering 

support flange into the cross hole in the radius arm and the spindle arm, tighten the nuts to 


rod pin. 90-130 ft. Ibs, Use new dust caps if necessary. 
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3. Check the wheel for straight ahead position. 
Disconnect the spindle connecting rod and screw 
in or out until straight ahead position is obtained. 

4, Adjust toe-in. 


C. Toe-In Adjustment 


1. With the drag link sleeve clamps loosened and 
the tractor wheels in a straight ahead position, 
rotate the drag link sleeves as required to pro- 
vide a total toe-in of %4” to 14”. 

NOTE: Degree of toe-in should be equal for 
both front wheels. 

2. Toe-in is measured from the outside of the tire 
ribs, at the hub horizontal centerline, at the front 
and rear of the tires. 

3. Tighten the sleeve clamps to 25-30 ft. Ibs. 


Z AXLE CENTER AXL 
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Figure 24—Removing Drag Link 


5. INDUSTRIAL FRONT AXLE 


The industrial front axle is a non-adjustable type and 
is held in the yoke of the front support member by a 
solid axle pin. The pin is keyed to the support to prevent 
axle rotation. The wheel spindles are secured to the axle 
by vertical spindle pins locked in place with spindle 
locking pins, washers, and nuts. A power cylinder is 
secured to the left side of the axle and to the right steer- 
ing arm. Figure 25 is an exploded view of the industrial 
axle. 


TIE ROD ASSEMBLY AND STEERING ARMS 


The tie rod assembly controls wheel movement and 
provides toe-in adjustment of the front wheels. The tie 
rod is attached to the steering arms with tie rod ends. 
The steering arms are attached to the wheel spindle 
assemblies. 


A. Tie Rod Removal 
1, Remove the cotter pin and castellated nut from 
each tie rod end, Figure 26. 


2, Using Puller 1001 and Step Plate 630-1, remove 
the tie rod ends from the steering arms and 
withdraw the tie rod assembly. 


NOTE: Do not hammer on the tie rod ends to 
free them from the steering arms as thread 
damage will result. 


3. To remove a tie rod end, loosen the tie rod clamp 
and turn the rod end out. 
B. Tie Rod Installation 


1. Thread the tie rod end approximately half way 
into the tie rod and install the dust cap. 


2. Insert the tie rod end into the steering arm. 


3. Secure the right tie rod end with a castellated 
nut and cotter pin. 

4. Position the right front wheel straight ahead, 
using engine for power if necessary. 

5. Check the left front wheel. If the left front wheel 
is not in a straight ahead position, remove the 
left tie rod end from the steering arm and rotate 
the rod end in or out of the tube to obtain 
straight ahead position. 

6. After straight ahead position has been obtained, 
secure the left tie rod end with the castellated 
nut and cotter pin. Do not tighten the tie rod 
clamp. 

7. Adjust toe-in, 


C. Toe-In Adjustment 


1. With the tie-rod clamps loosened and the front 
wheels positioned straight ahead, rotate the tie 
rod as required to obtain toe-in adjustment of 
Vs" to 9". 

2. Toe-in is measured from the outside of the tire 
ribs, at the hub horizontal centerline, at the front 
and rear of the tires. 


3. Tighten the tie rod clamp nuts to 50-60 ft. Ibs. 


STEERING ARM 
A. Removal 


Either the left or right steering arm, which is shown 
in Figure 27, may be removed without disturbing the 
wheel hub or wheel assembly. 

1. Remove the tie rod end from the steering arm. 
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Figure 25—Industrial Front Axle 


NOTE: When removing the right steering 2. Disconnect the power cylinder assembly includ- 
arm, disconnect the power cylinder anchor ing the anchor stud, hose connections, and cable 
stud from the arm by removing the cotter pin control. See Page 299. 
His a nut. Lower the cylinder to the NOTE: Steps 1 and 2 are necessary to obtain 
axle pin clearance. 
2. Cut, the lock wire and remove the three steering 3. Remove the four Phillips head screws and re- 
arm-to-spindle bolts, 5 
; move the tractor grille. 
8: Remove, the steering atm: 4. Pass a chain loop through the center hole of the 
B. Installation axle support member and secure it with a bolt 
cs ; . . as shown in Figure 28. Attach the chain to an 
1. Position the steering arm to the spindle and in- overhead hoist or lift and take up the slack. 
stall the tare bolts. P 5. Position a floor jack under the center of the front 
2. Tighten the bolts to 120-160 ft. Ibs. and install axle. Raige the jack until it touches the axle. 
lock wire, . 6. Straighten the tabs on the keyed washer located 
3. Install the rod end to the steering arm. if the behind the jam nut on the front of the axle pin, 
power cylinder was disconnected, install it. Figure 28. 
FRONT AXLE ASSEMBLY 7. Remove the jam nut, keyed washer, and lock 
nut from the axle pin. 
A. Removal 8. While driving the axle piri rearward, adjust the 
The front axle assembly may be removed from the tractor and axle weight with the hoist and floor 
tractor with or without the wheels installed. jack to remove tension from the axle pin. 
1. Disconnect the right tie rod end 9. When the axle pin has cleared the front yoke of 
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TIE ROD CLAMP 


the support, remove the axle pin front thrust 
bearing, Figure 29. 


NOTE: The left front wheel has been removed 
in Figure 29 for illustration purposes only. 


10. Tilt the axle assembly rearward by positioning 
the jack at the front end of the axle. This will 
provide axle pin to oil pan clearance. 

11. Remove the axle pin, rear thrust bearing, and 
Woodruff key assembled. 

12. Reposition the jack under the center of the axle. 


CAUTION: If the axle is being re- 
moved without the wheels on the 
spindle, use an additional jack to 
support the axle rather than re- 
positioning the jack. 


13. Raise the front of the tractor to clear the axle as 
shown in Figure 30, and pull the axle assembly 
forward with the floor jack. 


B. Repair 


Axle bushing wear can be detected before the axle 
is removed from the tractor. It is good practice to 
check the axle for excessive play when servicing the 
front end. There are two bushings in the axle pin 
bore on the front axle; the front bushing, shown in 
Figure 30, and the rear bushing, located at the rear 
of the bore. Both bushings have the same diameter, 


Figure 26—Removing Tie Rod 
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STEERING ARM: 


however, the front bushing is longer. If the bushings 
are loose, but do not appear to be defective, the 
looseness is caused by a slight eccentricity of the 
bushing bores. This problem can be overcome by 
welding a spot or bead on the inner end of the bush- 
ing bore in the axle. Then notch one end of the bush- 
ing to correspond with the bead and insert the bushing 
so the weld bead is in the notched area, 

1. Inspect the axle for cracks or other defects. 

Inspect the axle pin bearing surfaces for scoring. 
3. Inspect the thrust bearing for cracks or burrs. 


> 


Inspect the bolt holes for elongation. 

Inspect the front and rear bushing. If damaged, 
remove them from the axle pin bore using a cape 
chisel. 

6. Install a new bushing flush with the bore end 
using Step Plate 630-12. 


Las 


C. Installation 


1. With the front end of the tractor raised sufficient- 
ly for axle and front support clearance, position 
the axle assembly between the yokes using a 
floor jack to support the axle. 

2. Lower the front end of the tractor so that the 
yokes on the front support member straddle the 
axle and the axle pin bore and the holes in the 
yokes are aligned. 
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Figure 27—Removing Spindle Arm 


Slip the rear thrust bearing on the axle pin, 
Figure 29, and insert the Woodruff key, Figure 
30, in the recess at the rear of the keyway. 
Insert the axle pin (keyway up) through the 
rear yoke of the support and tilt the axle assem- 
bly at the rear end with the floor jack, Raise the 
tractor as necessary to start the pin into the axle 
pin bore. 

Reposition the axle assembly with the floor jack 
and lower the tractor until the axle pin bore 
aligns with the hole in the front of the support 
yoke. 

Position the rear thrust bearing in the rear yoke 
of the support member as shown in Figure 31. 
This centers the axle pin and makes further in- 
stallation easier. 

Push the axle pin through the axle bore until the 
threaded end just protrudes from the axle bore. 
Position the front thrust bearing on the pin. 
Continue to slide the pin forward until the large 
O.D. of the pin protrudes from the axle pin bore. 
Position the thrust bearing on the pin as shown 
in the insert to Figure 31. 


NOTE: During the procedure, the keyway in 
the axle pin must line up with the keyway in 
the front yoke so the Woodruff key can enter 
the yoke. 


If the axle pin will not rotate by hand for align- 
ment purposes, remove the strain from the pin 
by adjusting the hoist and floor jack. 

Slide the axle pin in until it seats on the rear 
thrust bearing. 

Install the lock nut and tighten it to 150 ft. Ibs. 


. Install the keyed lock washer and bend the three 


tabs over the flats on the lock nut and install the 
jam nut. 


. Install the right tie rod end. 


Install the power cylinder, as outlined on Page 
299. 
Install the tractor grille. 


WHEEL SPINDLE ASSEMBLY 


A. Removal 


1. 


2. 


3. 


4. 


5. 


Remove the front wheel and hub, as outlined on 
Page 369. 

Disconnect the steering arm from the spindle by 
cutting the lock wire and removing the three 
bolts. 

Position the steering arm with the power cylinder 
and/or tie rod aside, as shown in Figure 32. 
Remove the nut and lock washer from the 
tapered locking pin. 

Drive the locking pin out of the spindle pin from 
the rear, Figure 32. 


Figure 28—Removing Axle Pin Jam Nut and Lock Nut 
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Figure 29—Removing Axle Pin 


6. Drive the spindle pin upward slightly and re- 
move the spindle pin top seal. 

7. Drive the spindle pin downward, out of the 
spindle assembly. Lift the spindle assembly off 
the axle. 

8. Lift the thrust bearing off the spindle. 


B. Repair 


1. Inspect the bushings for cracks, burrs, or scoring. 
If the spindle pin fit was sloppy or any side play 
was evidenced before disassembly, replace the 
bushings. Both bushings can be removed and in- 
stalled with Bushing Driver 809, and Handle 
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Figure 30—Removing Front Axle 
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Figure 31—Axle Installation and Thrust Bearing 
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814, as shown in Figure 33. The triangular hole 
in the bushing must be aligned with the hole in 
the spindle. 
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Figure 32—Spindle Removal 
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Figure 33—Spindle Bushing Replacement 


2. Inspect the spindle for cracks, burrs, or other 


defects. Inspect the pin sides for wear. 


3. If noisy thrust bearings were reported, or discov- 


Bushing Driver 809 


T-2019 


ered during front end servicing, they should be 
replaced. Since the tractor is equipped with full 
power steering, worn thrust bearings will not 
impart a drag to steering effort. 


C. Installation 


Place the spindle on axle end. 


Place the thrust bearing between the axle and the 
lower spindle bore, as shown in the insert in 
Figure 32. The indentation should be at. the top 
of the bearing as shown. 


Insert the spindle pin. 


NOTE: The cross bore in the pin is off center 
in respect to pin length. One end of the pin is 
stamped “T”. The pin must be installed with 
the letter “T” facing up. 

Rotate the spindle pin until the cross bore of the 
pin aligns with the cross bore of the axle. 


Drive the tapered pin into the axle cross bore 
and through the spindle pin. 

Install the lock washer and nut on the tapered 
Pin and tighten to draw the pin fully into 
position. 

Install the top and bottom mud seals on the 
spindle pin. 

Install the steering arm with the power cylinder 
and/or tie rod, tighten to 120-160 ft. Ibs. 

Install the front wheel and hub as outlined on 
Page 369. 


6. SPECIFICATIONS 


TORQUE CHART 


General Purpose Front Axle 


Identification 
Radius Rod to Center Axle Nut 
Radius Rod Cap to Transmission Nut 
Axle Half to Center Axle Nut 
Center Axle Pin 
Support to Engine Nut 
Spindle Arm to Spindle Nut 


Ft.-Lhs. 
75-135 
45-50 

135-150 

200 

135-150 
60-70 


Front End Options 


Spindle to Pinion Shaft Bolt (Late Model Pedestal Mount 


Row Crop Axle Support to Pedestal Bolt 
Row Crop Steering Arm to Pinion Shaft Bolt 


ting Bolts) 


135-150 
150-180 
150-180 
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TORQUE CHART CONT'D. 


Row Crop Pedestal 


Sector Shaft Cap to Pedestal Bolt ..........-.+-- 
Pedestal to Side Rail Nut .......... sees eee ee 
Steering Arm to Sector Shaft Nut .........--++++ 
Pedestal Cover to Pedestal Bolt .......--.-..-5- 


150-180 
160-180 


Row Crop Wide Adjustable 


Radius Rod to Center Axle Nut .........-5--06- 
Axle Pin Lock Nut .....-. ccs eee eee eee e ees 
Axle Half to Center Axle Nut .......... eee sues 


Tie Rod to Spindle Arm Nut .........-.e-eeeee 
Tie Rod Sleeve Clamp Nut .........0.- eee eeeee 


220-250 
90-130 


Industrial 


Tie Rod to End Assembly Clamp Bolt ........... 
Tie Rod to Steering Arm Nut .......-.- seers eee 
Tie Rod Clamp Nut ........:eee eee eee e ee eeeee 


Steering Arm to Spindle Bolt ...... 
Axle Pin Lock Nut ...... eee 
Spindle Pin Lock Nut ....... 


wrgrbpvanlare Ova geek aie ede neat » 25-30 


150-170 
50-60 
sewveee 120-160 

esha vas 150 


7. TROUBLE SHOOTING 


There are no definite procedures for trouble shooting 
front axles. A visual inspection should be made to check 
for bent or sprung members, and for cracks in exterior 
housings such as center axle, pedestal, and axle halves. 
Hard steering can be caused by bent or distorted tie 
rods, steering arms, or spindle arms, Steering drag is 
usually caused by damaged spindle bearings. All pivot 


points of the front axle should be checked for end or 
side play. On “Row Crop” model tractors, check for evi- 
dence of lubricant leakage around pedestal assembly. 
Check grease fittings for damage and replace as neces- 
sary. Inspect all exposed oil or dust seals for damage or 
weathering and replace as necessary. Many malfunctions 
may readily be diagnosed by the description of the 
trouble as reported by the owner. 


8. SPECIAL TOOLS 


The following special tools will assist in the disassem- 
bly and assembly of front axles: 


Tool Number Description 
FT-48 2... ccc ccc c cece reer sceeenves Tool Set 


Tool Number Description 
NCB-3179 .......06045 We ea awe are Driver 
D1 ne Driver 
TBIS co cecccccceecseiacaeecsores Driver Set 
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STEERING, FRONT AXLE, BRAKES, 
WHEELS AND TIRES 


Chapter 


Brakes 


Section 
1 Brake Adjustment 
2 Pedals, Shaft and Brake Rods 
3 Brake Camshaft 
4 Brake Overhaul .. 


1. 


Series 600 through 1801 Ford Tractors are equipped 
with mechanical, two shoe, internal expanding type 
brakes on the rear wheels. The brake assembly is shown 
in Figure 1, The brakes are controlled through pedals 
located on the right side of the tractor, and the neces- 
sary linkage to connect the pedals with the brake assem- 
bly at each wheel. The tractor brakes are constructed 
with bonded linings. Therefore, when linings become 
worn, the complete shoe assembly is replaced. 

Each brake is equipped with a locking pawl so that 
either one or both of the rear wheels can be locked with 
the brake in the applied position. It is good safety prac- 
tice to apply the brakes and lock them whenever you 
are working around a tractor with the engine running. 

Brakes are subject to wear through the course of 
normal operation. For this reason, particular attention 
should be given to proper brake adjustment. Brake ad- 
justments are classified in two categories as follows: 

A minor brake adjustment re-establishes the clear- 
ance between brake lining and brake drum and com- 
pensates for normal lining wear, without any disas- 
sembly consideration. 

A major brake adjustment includes removal of the 
rear wheels and brake drums in addition to a close 
inspection of all parts of the brake system to deter- 
mine whether or not extensive repairs are necessary. 


A. Minor Brake Adjustment 
1. Raise the tractor so that both rear wheels clear 
the floor. 


2. Remove the brake adjusting hole covers from the 
brake backing plates. 
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BRAKE ADJUSTMENT 


3. With the brake pedals in the released position, 
turn the brake adjusting screw clockwise as 
shown in Figure 2, until there is a noticeable drag 
on the brake drum as the wheel is turned. 

4. Turn the brake adjusting screw counterclockwise 
until only a slight drag is noticed as the wheel is 
turned. Install the brake adjusting hole cover. 
Adjust the other brake in the same manner. 
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Figure 1—Brake Assembly 
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Figure 2—Adjusting Brake Shoes 


5. Adjust the length of the brake rod at the clevis 
to bring both brake pedals level, Figure 3. Install 
the clevis pin and cotter pin and tighten the 
clevis lock nut. 


Test drive the tractor to check brake operation. 
Inspect for overheated drums and, if necessary, re- 
adjust the brakes. 


B. Major Brake Adjustment 


1. Raise the rear of the tractor and place jack stands 
under each side of the rear axle housing. 


2. Remove both rear wheels. 


NOTE: If the tractor is equipped with wheel 
weights, it will be necessary to remove the 
weights before removing the wheels. Refer to 
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Figure 3—Brake Pedals Properly Adjusted 


Page 376 for information on weight removal. 


. Remove the two screws or three spring nuts that 
attach each brake drum to the axle shaft and 
remove the drum. 


4. Clean the drums and brake assemblies and in- 
spect for wear, Check the condition of the re- 
tracting springs and the return springs. Weak 
springs should be replaced. Worn brake linings 
should be replaced. Scored brake drums should 
be turned in a brake drum lathe. Depress each 
brake pedal to make sure the linkage operates 
freely. All worn linkage should be replaced. 


5. Position the drums on the axle shafts and install 
the attaching screws or spring nuts, 


6. Raise the tractor, remove the jack stands, then 
lower the tractor as necessary to mount both 
wheels. Install the wheel lug nuts (except trac- 
tors with wheel weights) and tighten them se- 
curely. 


7. Adjust the brakes as detailed in Paragraph A. 


2. PEDALS, SHAFT AND BRAKE RODS 


The brake pedals are located on the right side of the 
tractor on all models, and the shaft and linkage arrange- 
ment is similar, whether the tractor is equipped with a 
four speed, five speed, or Select-O-Speed transmission. 
Prior to 1958, the clutch shaft and linkage arrangement 
on a four speed transmission differs from that of a five 
speed transmission. Starting with 1958 models, the brake 
linkage is identical on all models. The brake pedal ar- 
rangement shown in Figure 3 was used prior to 1958. 


The clutch and brake pedals, plus the necessary link- 
age, are shown in Figure 4. 


A. Removal 


1. Remove the left brake pedal attaching bolt, then 
remove the pedal from the shaft. 


2. Disconnect the brake rod clevis from the lever on 
the left side of the cross shaft. 
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Figure 4—Clutch and Brake Pedals and 


Linkage—Typical 


3. Slide the cross shaft out from the left side of the 
transmission. 


NOTE: If the tractor is equipped with the 
horizontal exhaust system, it will be necessary 
to disconnect the rear clamp from the axle 
housing and lower the outlet pipe to provide 
clearance. On tractors equipped with four 
speed transmissions prior to 1958, the cross 
shaft slides out of the clutch pedal. 


4. Remove the bushings from the transmission case 
or center housing with Clutch Pilot Bearing Re- 
mover 7600-E. 


NOTE: Remove the bushings only if they are 
worn. 


B. Installation 


1, Install the bushings in the transmission case or 


center housing with Bushing Driver 809 from 
Bushing Driver Set 818. 


Coat the cross shaft with Lubriplate and slide it 
through the left side of the transmission case or 
center housing. 


NOTE: On models built prior to 1958 and 
equipped with a four speed transmission, the 
cross shaft is slipped through the clutch pedal 
before entering the transmission case. 


Connect the outlet pipe rear hanger to the axle 
housing (horizontal exhaust system only). 


Connect the brake rod to the cross shaft lever 
with a clevis pin and cotter pin. 


Secure the brake pedal to the cross shaft with a 
nut and bolt. 
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Figure 5—Parking Brake Linkage Installed 
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3. BRAKE CAMSHAFT 


A. Removal 


to 


It will be necessary to remove the brake camshaft 
replace the right brake pedal, either parking brake 


lever or either camshaft lever, Figure 4. 


1 


A 


sary 
resto: 
have 


Disconnect the parking brake pawl control rod 
from the parking brake lever, Figure 5. 


Disconnect the brake rod from the camshaft 
lever (left side only). Disconnect the taillamp 
wire from the clamps on the camshaft (left side 
only). 


Raise the tractor until the rear wheel just clears 
the floor. Remove the nuts that attach the rear 
axle bearing retainer to the axle housing “All 
Purpose” tractor. Remove the nuts that attach 
the final drive housing to the axle housing “Row 
Crop” tractor, 


. Slide the rear wheels out just far enough to free 
the inner end of the camshaft from the center 
housing, 


Carefully work the camshaft out of the brake 
backing plate, Figure 6. 


B. Installation 


1. 


Transfer all serviceable parts from the old cam- 
shaft onto the new one as shown in Figure 4. 
After the Woodruff key and lever is installed, 
torque the bolt to 60-80 ft. Ibs. 


Coat both ends of the camshaft with a light film 
of Lubriplate. 


Work the flat end of the camshaft into place in 
the brake backing plate. Align the ball end with 
the socket in the center housing, Push the wheel 
inward until the bal] on the camshaft is seated 
in the socket. 


Install and tighten the axle shaft bearing retainer 
or final drive attaching nuts to 130-150 ft. lbs. 
torque. 


Connect the brake rod to the camshaft lever with 
a clevis pin and cotter pin (left side only). Con- 
nect the taillamp wire and secure it to the cam- 
shaft with two attaching clamps (left side only). 


Connect parking brake control rod to the parking 
brake lever with the retaining clip. 


4. BRAKE OVERHAUL 


major or complete brake overhaul becomes neces- 
only when a readjustment of the brakes will not 
re them to proper working order, or when they 
been allowed to deteriorate through lack of ade- 


quate service. 


A. Removal 


1 


2. 
3. 


. Raise the tractor and install jack stands under 
the rear axle housing. 


NOTE: The brake assemblies for each wheel 
are the same except for the brake shoe return 
springs. The right brake has two return 
springs; the left brake, only one. 


Remove the rear wheels. 


Remove the brake drum attaching screws or 
spring nuts from each drum and remove the 
brake drums. 


4. Disconnect the brake shoe return springs and 


5. 


the retracting spring from the brake shoes, Fig- 
ure 7. 


Remove the two anchor pin retainer clips and 
slip the anchor pins out of the brake backing 
plate. 


Remove the anchor pin collar, brake shoe hold 
down spring, cups and pin from each brake shoe. 


7. Expand the brake shoes at the upper end and 


remove them from the backing plate as an 
assembly. 


Separate the shoes from the adjusting screw as- 
sembly and spring. 


B. Inspection 


1. Replace brake shoes that are worn or damaged. 


2. Replace springs that are broken or distorted. 


3. 


Turn the brake drums in a brake drum lathe if 
scored. 
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Figure 7—Brake Shoes and Related Parts 


IMPORTANT: Do not remove stock in excess 
of 0.050". 


4. Replace worn anchor pins or damaged retainer 
clips. 


C. Installation 


1. Lubricate the shoe bosses on the brake backing 
plate with Lubriplate. Also, apply a light film on 
the shoes where they contact the anchor pin 
collars. Lubriplate. the adjusting screws. 


2. Connect the adjusting screw spring, Figure 7, to 
each shoe, then install the adjusting screw as- 
sembly. Position an anchor pin collar in each 
shoe. 


3. Position the brake shoes on the backing plate 
and install the brake shoe hold down spring pin, 
spring and two cups on each shoe as shown in 
Figure 7. 

4. Install the two anchor pins and retainers. 


5. Install the brake shoe retracting spring and re- 
turn springs. 

6. Install the brake drums and secure each drum 
with the attaching screws or spring nuts. 


7. Install the rear wheels and adjust the brakes as 
detailed on page 362. 


Part THREE 


STEERING, FRONT AXLE, BRAKES, WHEELS AND TIRES 
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The front wheels on Ford Tractors are of the pressed various operating conditions, the tread width of both 
steel disc type, and are equipped with pneumatic tires. the front and rear wheels may be adjusted (excluding 
Each front wheel is mounted on a hub provided with single front wheel “Row Crop” and “Industrial” tractors). 
two tapered roller bearings. There are several different With the exception of the 600 lb. weighted wheel, 
rear wheels available for the Ford Tractor as detailed in weights may be used on the wheels. Calcium chloride 
the REAR WHEEL CHART below. To meet the may be added in the tires to provide additional traction. 


REAR WHEEL CHART 


DISC SERIES 
PART NO. APPLICATION REMARKS 


310715 NCA-1122-A 700, 701, 900, 901 High Clearance Tractors 


NCA-1020-C NCA-1122-A 600 thru 801 


313559 313555 700, 701, 900, 901 | High Clearance Tractors 


NCA-1020-B NCA-1122-A 600 thru 1801 | 


production option 


NCA-1020-B 312223 800, 801, 1801 | Available only as 


Power adjusted wheels, 
NDB-1020-B NDB-1122-B 600 thru 901 standard on 900-901, 
optional on 600 thru 801* 


313953 313555 700, 701, 900, 901 High Clearance Tractors 


311724 311701 600, 601, 800, 
801, 1801 


313197 NCA-1122-A 800, 801, 1801 


*With spacer. 
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1. WHEEL BEARINGS 


The front wheel hubs on all models are mounted on 
the wheel spindles by inner and outer tapered roller 
bearings. Starting with Serial No. 137818, a new front 
wheel hub was used on the “General Purpose” tractors. 
The overall dimensions of the wheel bearings used in 
the new hub are different than the bearings previously 
used. However, the complete hub assemblies are inter- 
changeable on the spindles. A grease seal is provided 
at the inner end of the hub, and a threaded hub cap at 
the outer end, to exclude dirt and retain the lubricant. 


NOTE: The hub caps on “Industrial” models are 
friction type caps and are driven into the hub in- 
stead of being threaded. 


The rear wheel bearings on all models of the Ford 
Tractor are tapered roller bearings. Each bearing is 
enclosed in the bearing retainer. Rear wheel bearing 
removal may-be necessary at the time of rear axle over- 
haul, The procedure for replacing the rear wheel bear- 
ings is detailed on Page 259 under REAR AXLES. 


A. Front Wheel Bearing Adjustment 


To check wheel bearing adjustment, jack up the 
front ‘of the tractor, grasp the tire at the sides and 
move it in and out. If any looseness is felt, adjust the 
front wheel bearings as follows: 


1, Remove the hub cap. 


2. Remove the cotter pin from the wheel bearing 
nut. 


3. Tighten the nut while rotating the wheel back 
and forth, until a noticeable drag is felt. This 
will properly seat the bearings in the bearing 
cups. 


4. Back off the retaining nut until the nearest slot 
in the nut is in alignment with the hole in the 
spindle (about % to % turn). Lock the nut in 
this position with a new cotter pin. 


5. Install the hub cap and tighten it securely, 


B. Front Wheel Bearing Replacement 


J. Remove the hub cap from the outer end of the 
spindle. 


2. Remove the cotter pin, the wheel bearing nut, 
and flat washer. 


3. Slide the wheel and hub assembly off the spindle 
carefully, until the outer bearing is near the end 
of the spindle. Then, remove the outer bearing. 
Remove the wheel and hub assembly. Then, re- 
move the grease seal and inner bearing from 
the hub. 


4. If the bearing cups in the hub show signs of 
wear, scoring, or other damage, use a suitable 
puller to remove them. 


5. Press the bearing cups carefully into the hub 
until they bottom. 


6. Pack the inner bearing with M-46-64 wheel bear- 
ing grease and position it in the hub. Install the 
grease seal in the hub. 


7. Slide the wheel on the spindle carefully, to avoid 
damaging the grease seal. 


8. Pack the outer bearing with grease and position 
it in the hub. 


9. Install the flat washer and nut. Adjust the bear- 
ings and install the cotter pin. See A above. In- 
stall the hub cap. 


2. WHEEL SPACING—TREAD WIDTH 


All front wheels on Ford Tractors with the exception 
of the single wheel “Row Crop” and “Industrial” models, 
are adjustable. The design of the Ford Tractor permits 
adjustments to meet most requirements. The front wheel 
tread width on dual wheel “Row Crop” tractors is norm- 
ally 8.3 inches. By changing the wheels so that they dish 
out instead of in, the tread width can be increased to 
16.3 inches. 


When working listed crops, the wide setting will make 
it easier to keep the front wheels on the ridges. It will 
also prevent the accumulation of mud between the 
wheels in wet or sticky soil. 


A. Front Wheels 


The adjustment procedure for the front wheels on 
“Row Crop” tractors equipped with an adjustable axle 
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Figure 1—Front Wheel Tread Adjustments— 
General Purpose Tractors 


is the same as the “General Purpose” tractors with 
the exception of the tie rods. The front wheels are 


adjustable from 52 to 76 inches in 4 inch increments. 
To change the tread width, proceed as follows: 


1. Raise the front of the tractor until the wheels 
clear the ground. Remove the two bolts from one 
axle, Figures 1 and 2. 


hie i \ 
LA 
TIE ROD 
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Figure 2—Adjustable Front Axle—Row Crop Tractors 
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Figure 3—Front Wheel Tread Adjustments—Row 
Crop Tractors 


Row Crop Models: Remove the bolt and lock washer 
from the tie rod outer clamp, Figure 2. 


2. Position the axle at the desired tread width and 
install the two axle attaching bolts, Relocate the 
radius rod as necessary, Figure 1. 


IMPORTANT: Always leave one or more open 
bolt holes between the axle bolts. 


Row Crop Models: Position the front wheel straight 
ahead and align the hole in the outer clamp with the 


Figure 4—Manually Adjusted Rear Wheels 
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Figure 5—~Rear Wheel Tread Width Adjustments— 
General Purpose Tracfors 


groove in the tie rod nearest to the outer clamp hole, 
Figure 2. Install the bolt and lock washer to lock the 
tie rod in the sleeve. 


NOTE: A tread width of 80 inches can be obtained 
by reversing the wheels (dish out) and setting the 
tread width at 72 inches. 


3. Check the front wheel toe-in and if necessary, 
adjust to 4%-14 inch as detailed on page 355. 


B. Manually Adjusted Rear Wheels 


Manually adjusted rear wheels are standard equip- 
ment on all 600 thru 801 Series tractors and all 
“Industrial” tractors, The wheel disc is secured to the 
rim by six bolts, Figure 4, and may be adjusted for 
the desired tread width as follows: 


1. Support the tractor with a jack and remove the 
wheel, 


NOTE: When changing tread width, par- 
ticular attention should be given to the posi- 


tion of the wheel disc (whether it is inside or 
outside of the rim lugs), as this will affect 
the tread width. 


2. Remove the six bolts and nuts and position the 
rim as desired. Refer to Figure 5 for “General 
Purpose” tractors, Figure 7 for “Industrial” 
tractors, or Figure 6 for “Row Crop” tractors, to 
obtairi proper location of rim for desired tread 
width. Install the six rim bolts, lock washers, and 
nuts, and tighten them securely. Install the wheel 
on the tractor and repeat this procedure for the 
other wheel. 


C. Power Adjusted Rear Wheels 


Power adjusted rear wheels are standard equip- 
ment on all 900 and 901 Series tractors; Power 
adjusted rear wheels are available as optional equip- 
ment on 600 thru 801 Series tractors, It is essential 
that a Rear Axle Extension, Part No. NCA-1222-A be 
used between the end of ‘the axle and wheel on 
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Figure 6—Rear Wheel Tread Width Adjustments— 
Row Crop Tractors 


“General Purpose” tractors equipped with power ad- 
justed wheels, The extension will prevent interference 
between the wheels and fenders when the wheels are 
set at the minimum width. 


The rear wheels may be moved to any desired 
width in the tread range of 56 to 76 inches without 
raising the tractor wheels, Figure 8. Tread widths of 
64 to 84 inches can be obtained by reversing the 
wheels, Figure 9. Engine power is utilized to move 
the wheel in and out. 


Changing the tread width with a power adjusted 
wheel is similar to turning a bolt in a nut. The rim 
acts as the nut, with slotted channel bars which serve 
as threads. The wheel disc acts as a bolt, having a heli- 
cal shape with a 2 inch pitch, Each wheel must be 
adjusted separately. The different tread widths pos- 
sible with the power adjusted wheel are shown in 
Figure 8. Each complete revolution of the wheel 
changes the tread width 2 inches. By placing the 


spacer clamp in other channels on the rim, spacings 
in % inch increments can be made as follows: 


1. Position the wheel so that the spacer clamp is 
at the top of the wheel as shown in Figure 10. 


2. Loosen the nut on each of the three locking 
clamps, Figure 10. Slide the clamps toward the 
hub of the wheel and then tighten the nuts to 
hold the clamps in this retracted position. 


3. Loosen the large nut on the spacer clamp. 
Loosen the small knurled nut and turn the small 
bolt so that the special head will come through 
the opening in the wheel disc. Remove the large 
nut and remove the clamp from the wheel. 


4. Place the spacer clamp in the channel thread 
bar for the desired setting, as shown in Figure 8. 
Insert the oval head bolt in the channel slot, 
turn it so that the bolt head is secure in the 
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Figure 7—Rear Wheel Tread Width Adjustments— 
Industrial with 24" Cast Wheels 


channel slot. Be sure the knurled nut is tight- 
ened securely. 


. Move the wheel by engaging the transmission 
with the engine at idle speed. Brake the oppo- 
site wheel and let the tractor creep while the 
wheel disc is revolving, then disengage the trans- 
mission immediately when the wheel strikes the 
spacer clamp, Figure 12. 


. Move the tractor so that the spacer clamp can 
be replaced at the top of the wheel, 


. Remove the spacer clamp from the channel bar 
by loosening the knurled nut and turning the 
slotted bolt %4 turn, 


move them into the driving position in the 
thread channel. Tighten all clamp nuts securely. 


NOTE: Effective with Serial No. 121557, an 
improved rear wheel was used. All older wheel 
parts are interchangeable with the new wheel 
with the exception of the wheel rim clamps. 
The wheel rim clamps must be used with their 
respective wheels, 


IMPORTANT: The clamp nuts should be 
tightened again after the tractor has been used 
for a short period of time. 


D. Changing Rear Wheel Discs 


When wheel settings greater than 76” are required, 


. Use the spacer clamp as the fourth wheel lock- 
ing clamp. Place the clamp on the bolt with the 
lug in the holding slot and the small bolt head 
through the wheel disc. Install the large nut and 
washer and tighten the nut securely. Tighten the 
smal] knurled nut. The spacer clamp used as a 
driver clamp is shown in Figure 11. 


spacings of 80 or 84 inches can be obtained, Set the 
spacing at 56 inches for 84 inch wheel spacing, and 
60 inches for 80 inch spacing; then, reverse the wheels 
on the tractor as follows: 


1. Loosen the wheel lug nuts at each rear hub, 


2. Raise the rear of the tractor and be sure it is 


9. Loosen the nuts on the three driver clamps and firmly supported. 
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Figure 11—Spacer Clamp Used as Driver Clamp 


3. Interchange the wheels, so that they dish in, The 
arrow on the side wall of the tire should always 
point in the direction of forward rotation of the 
wheel. 


4. Install all the lug nuts and tighten them securely. 


NOTE: With the wheels reversed (dished in), 
it will be necessary to work from the inside of 
each wheel when making adjustments, Figure 
9. Refer to Power Adjusted Rear Wheels for 
Figure 9—Tread Width Adjustments—Wheels Reversed the detailed procedure. 
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3. WHEEL WEIGHTS 


Wheel weights are available for use on both the front 
and rear wheels of all Ford Tractors except the “Indus- 
trial” models. Only the rear wheel weights are provided 
for “Industrial” models, Front wheel weights are easily 
attached with two bolts through each section. The front 
wheel weights come in two sections, each of which 
weighs 50 Ibs. and covers half of the wheel. The weights 
mount on the inside of each front wheel. Additional 
wheel weights are now provided for rear wheel; Part 
No. 312223. 


A weight box, which can be mounted on the front of 
“Row Crop” tractors equipped with single or dual 
wheels, is also available. 


Wheel weights are not used on the front wheels of 
the Ford Industrial Tractor. 


A. Rear Wheel Weights 


Rear wheel weights are available in two sizes; 
Regular Duty Weights weighing 30 Ibs. each and 
Heavy Duty Weights weighing 45 Ibs. each. The regu- 
lar or heavy duty weight segments can be used on the 
standard 12x28 rear wheels, The Regular Duty 
Weights add 800 lbs. to the tractor when a mounting 
plate and 12 segments are installed on each wheel. 
The Regular Duty Weights are recommended for use 
on Series 600, 601, 700, 701, 900, and 901 tractors. 
Heavy Duty Weights, for Series 800 and 801 tractors 


Figure 12—Wheel Disc Against Spacer Clamp 


| SPACER CLAMP 


only, add 1160 ibs. to the tractor when a mounting 
plate and 12 segments are installed on each wheel. 
The weight mounting plates weigh 68 lbs. There are 
optional 13x 24 and 14x24 rear wheels which in- 
corporate malleable cast iron wheel discs, Regular 
duty wheel weights can be used with these discs pro- 
viding that the wheels are set for 56” tread width 
spacing and two each NCA-1222-A, 4 inch wheel ex- 
tensions are used on each wheel. Both Regular Duty 
and Heavy Duty Weights are mounted as follows: 


1. Remove one wheel lug nut, and install the weight 
mounting plate stud as shown in Figure 13, Re- 
peat this procedure until all lug nuts are re- 
placed, then tighten the plate studs securely. 


2. Position the weight mounting plate on the studs 
with one of the raised ears on the plate centered 
on the valve stem. Install the lug nuts previously 
removed as shown in Figure 14, and tighten 
them securely. 


3. Install each weight on the plate with the bolt 
provided, Figure 15. Do not tighten the bolts 
until all desired weights have been installed, 
then tighten all bolts securely. 


PLATE MOUNTING 


DRIVER CLAMP! 3410 


Figure 13—Weight Mounting Disc Studs Installed 
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Figure 16—Wheel Weight Combinations 


Weights can be removed one at a time, or by re- 
moving one weight and installing an eye bolt in the 
weight mounting hole for attaching the mounting plate 
to a hoist. If a hoist is used, merely remove the mount- 
ing plate lug nuts and swing the entire weight assem- 
bly away from the wheel. Replace the mounting 
Plate studs one at a time with the wheel lug nuts 
and tighten all lug nuts securely. 


3411 


Figure 14—Weight Mounting Plate Installed 


NOTE: The weights can be mounted to give a 
little added weight or full weight; however, 
they must be added so that the wheel remains 
balanced. Three different combinations are 
shown in Figure 16. 


B. Weight Box 


The weight box for single or dual wheel “Row Crop’ 
tractors is secured to the front of the pedestal with 


Figure 17—Front Weight Box Installed—Row 
Figure 15—Installing Weights on Plate Crop Tractors 
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4 bolts. The box weighs 130 Ibs. and the inside is box and is secured with 2 bolts as shown in Figure 17. 
channeled for adding up to six weights of 48 ibs. The weight box, when loaded, adds approximately 
each. The cover is hinged at the bottom front of the 420 Ibs. to the front of the tractor. 


FORD TRACTOR WHEEL WEIGHTS 


B 2 SERIES| SERIES 
SERIES 600-601 SERIES 800-801 700-701 900-901 


FORD TRACTOR Industrial Industrial | Standard; Power Adj. 
WHEEL WEIGHTS Use Use Wheels | Wheels 


FRONT (Per Tractor Set) 
Wheel Weights— Inside mounted 
Two per wheel—50 Ibs. each 
Total— 200 lbs. 


REAR (Per Tractor Set) 
Regular Duty Weights 
Two Mounting Discs—34 Ibs. each 
Segments— (24) 30 Ibs. each 
Bolts—12 Ibs. 
Total—800 Ibs. 


*Heavy Duty Weights 
Two Mounting Discs—34 Ibs. each 
Segments—(24) 45 lbs. each 
Bolts—12 Ibs. 
Total— 1160 Ibs. 


*Use Front Weight Box on Single and Dual Wheel Row Crop—Box weighs 130 Ibs. Six Segments—48 Ibs. 
each—Total 420 Ibs. with weight box attaching bolts. 


C. Liquid Weighting Tires 


One of the most commonly used methods of adding 
weight to tractors is to fill the tires with a calcium 


chloride solution. A calcium chloride solution is used 10:00 x 28— 
because of its lower freezing point, and greater weight 10:00 x 38— 
per gallon than water. 
11:00 x 28— 
Calcium Chloride Anti-Freeze Solution: Protection to 12:00 x 28— 
a temperature of —60° F. is obtained by mixing 5 1200 x38— 
lbs. of calcium chloride per gallon of water. This : 
formula makes 1.25 gallons of solution. Never use 13:00 x 24— | 
more than 5 Ibs. of calcium chloride per gallon of 13:00 x 28— 
water. The liquid capacity of the tires with a 90% 13:60 x 28— 
fill is as follows: . 
14:90 x 24— 
FRONT 14:90 x 28— 
Size H.0 CA. CL2 Weight CAUTION: Toxic fumes and intense heat, 
9:00 x 10— 9 120 caused by combining calcium chloride and 


water, may be. injurious to the operator. 
Always put water in the barrel first and add 
the calcium chloride slowly, as outlined below: 


1. Fill a 55 gallon steel barrel with the proper 
amount of water for the tire being filled. 


4.5 
5.2 


5:50 x 16— 
6:00 x 16— 
6:50 x 16— 
7:50 x 16— 
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2, Add the calcium chloride slowly. Add 1 1b. of 
hydrate of lime per 100 Ibs. of calcium chloride 
to prevent caking. 


3. Use a wood paddle and mix thoroughly. Allow 
the solution to cool until you can hold your hand 
against the side of the barrel comfortably. 


Filling and Emptying Tires: Several good types of 
equipment are available for use in filling and empty- 
ing tires. The exact procedure used will depend on 
the type of equipment available. For this reason, no 


attempt is made here to give detailed instructions on 
filling the tires. 


CAUTION: No matter what type of equipment is 
used, be sure it is well grounded before any elec- 
trical connections are made. 


Maximum Weights: Weights added to the tires, to- 
gether with the weight of the mounted implement 
and tractor, should not exceed the recommended 
weight to be carried by the tires. The table in Section 
5 lists the maximum recommended weight that can 
be carried without overloading the tires. 


4. TIRES 


All Ford Tractors are equipped with either direc- 
tional (cleats) or non-directional tires, Tire size, of 
course, varies according to tractor size. Tire removal 
and installation procedures are the same for front and 
rear wheels. 


A. Tire Remoyal—Excluding Single 
Front Wheel 


1. Remove the wheel from the tractor and deflate 
the inner tube completely. 

2. Press the valve through the valve hole, toward 
the inside of the tire. 

3. Loosen both tire beads from the wheel rim, with 
a tire iron and a heavy mallet as shown in Fig- 
ure 18. 

4. With the wheel lying flat, stand on the tire with 
your feet about 15 inches apart, opposite the 
valve, then force the bead seat into the drop 
center of the rim, 

5. Insert two tire irons, about 8 inches apart, be- 
tween the tire bead and the wheel rim near the 
valve, then pry the bead over the wheel rim. 


6. Leaving the one tire iron in position, follow 


TIRE IRON 


Enea 


ahs 


Figure 18—Loosening Tire Bead from Edge of Rim 


around the wheel rim with the other tire iron to 
remove the remainder of the bead. Remove the 
inner tube. 

7. Turn the wheel over and block the rim up off 
the floor as shown in Figure 19. Pry the wheel 
out of the tire, starting with a small section and 
following around the wheel. 


B. Tire Installation—Excluding Single 
Front Wheel 


1. Place the wheel and rim on the floor in a flat 
position. 

2. Inflate the inner tube until it is barely rounded 
out, then install the tube in the tire. 

3. Coat the inside and outside of the tire beads 
with a soap solution to protect the bead, then 
pry one bead over the edge of the rim. 

4, Be sure the valve extends through the rim prop- 
erly, then pry the other bead over the rim. 

5. Inflate the tire to the recommended pressure or 
fill the tire with calcium chloride solution, as 
desired. 


Figure 19—Prying Wheel Out of Tire 


Section 5—Specifications 


379 


C. Tire Removal—Single Front Wheel 


i, 


Inflation 
Tire Size Pressure 


Raise the front of the tractor until the wheel is 
clear of the floor. 


Turn the dust cap counterclockwise until it is 
free of the hub. 


Remove the cotter pin, 
washer, and outer bearing. 


castellated nut, flat 


Carefully remove the wheel from the spindle. 


Remove the valve core from the inner tube to 
deflate the tire. 


CAUTION: Failure to remove all the air be- 
fore disassembling the wheel could result in 
personal injury due to the rim halves flying 


apart, 


Remove the five bolts from the wheel and thread 
two of the bolts in the opposite side of the wheel. 
Turn the bolts in until the flange is free of the 
hub as shown in “A,” Figure 20. 


Remove the flange from the tire with tire irons 
as shown in “B,” Figure 18. 


FLANGE 


8. 


9. 


Lift the tire off the hub and remove the tube 
liner and tube as shown in “C,” Figure 20. 


Remove the two bolts from the flange. 


D. Tire Installation—Single Front Wheel 


1, 


w 


Install the valve core in the inner tube. Inflate 
the tube until it just starts to round out. 
Install the inner tube and tube liner in the tire. 
Place the hub in the tire while guiding the valve 
stem through the hole provided in the hub. 
Install the flange in the tire and rotate it as neces- 
sary to align the five bolt holes. 

Install the five flange attaching bolts, Tighten 
the five bolts evenly and alternately. 

Inflate the tube to 44 pounds pressure. 

Position the wheel on the spindle and install the 
outer bearing, flat washer, and castellated nut. 
Tighten the nut until a slight drag is felt while 
rotating the wheel, then back the nut off one cas- 
tellation (1% to 4 turn). 

Install a cotter pin and the dust cap. 


Figure 20—Removing Tire from Single Front Wheel 


5. SPECIFICATIONS 


Maximum Lbs. 
Inflation Tire Load 
Tire Size Pressure Per Wheel 


Maximum Lbs. 
Tire Load 
Per Wheel 
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Maximum Lbs. 
Tire Load 
Per Wheel 


Inflation 
Pressure 


FRONT: 
$:50-16 


6:00-16 
6:50-16 
9:00-16 


Maximum Lbs. 
Inflation Tire Load 
Tire Size Pressure Per Wheel 
FRONT: 
44 
Tread Width 


7:50-16 8-ply 
Series 601 and 801 front tire width 52-76 inches 
*Series 601 and 801 rear tread width 52-76 inches 
Series 701 rear tread width 56-84 inches* 
Series 901 rear tread width 56-84 inches ** 


*Bolting disc to alternate rim flanges, reversing rim 
and reversing disc. 


**Power Adjusted Wheels—discs reversed. 


6. SPECIAL TOOLS 


The special equipment required to service wheels and 
tires, is an electric liquid weighting pump and an air 
liquid pressure gauge. The tire repair department should 


be located near a water outlet for weighting the tires 
and should be provided with an overhead hoist to han- 
dle the wheels and tires safely and with a minimum of 
effort. 
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HYDRAULIC SYSTEM 
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Operating Principles 
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1. OPERATING PRINCIPLES 


Figure 1, illustrates the Ford Tractor Hydraulic Sys- on the right rear side of the tractor engine and is driven 


tem. Mounted on the outside of the lift cover are the by a gear mounted on the rear of the camshaft. 


lift arms, touch control lever, selector lever, and the The tractor center housing acts as the reservoir for 
main control spring. The hydraulic pump is mounted the hydraulic system. The control mechanism such as 
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Figure 1—Hydraulic System—Draft Control Position 
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the various valves, linkage, and ram cylinder are located 
on the underside of the lift cover in the reservoir or 
tractor center housing. 


A. External Controls 


Touch Control Lever: Raising or lowering of the lift 
arms is controlled by the touch control lever located 
on the right side of the lift cover, Figure 1. Raising 
the touch control lever, pivots the hand control lever 
which moves the control valve through linkage, into 
the intake (forward) position. Oil is then pumped into 
the ram cylinder, to raise the lift arms or implement. 
Lowering the touch control lever pivots the hand 
control lever which moves the control valve through 
linkage into the exhaust position (rearward), Figure 
2. This will exhaust the hydraulic oil from the ram 
cylinder to lower the lift arms or implement. 


TOUCH CONTROL LEVER 
SAFETY VALVE 


BACK PRESSURE VALVE 


CHECK VALVE 


Selector Lever: The selector lever (draft or position 
control) is located on the right side of the lift cover 
below the touch control lever, Figure 2. This lever 
Permits the use of constant draft or implement posi- 
tion control. With this lever in the down position 
(draft control), the implement will be lowered to the 
ground as soon as the touch control lever is moved 
off the upper stop. However, after the tractor is in 
forward motion, the draft from the attached imple- 
ment will automatically actuate the control valve 
through the tractor upper link to maintain a constant 
working draft on the tractor. 


With the selector lever in the “UP” position (posi- 
tion control), the constant draft control is locked out 
by mechanical linkage. The lift arms or implement is 
then fully controlled by the movement of the touch 


control lever. 
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Figure 2—Hydraulic System—Position Control 
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Figure 3—Oil Flow—Neutral Position 


Moving the touch control lever downward allows 
the control valve to move to the rear under spring 
pressure. With the control valve in this position, the 
oil is exhausted from the cylinder until the cam con- 
tacts the hand control lever and returns the control 
valve to the neutral position. 

The life arms will remain in this position until the 
touch control lever is moved to another position. 


B. Hydraulic Control System Description 


The hydraulic system consists of two major units, 
namely; the hydraulic pump and the lift cover. The 
lift cover incorporates the lift cylinder, the control 
valves and mechanical linkage. The function of each 
valve must be thoroughly understood to understand 


how the oil flow through the system is controlled. 
Following is the purpose and the function of each 
of the six valves in the system: 


Relief Valve: The relief valve, Figure 2, protects the 
pump and the hydraulic system against pressure ex- 
ceeding 2000 psi. This valve functions only when the 
pressure exceeds the maximum limit. 


Check valve: The check valve, Figure 2, is a one-way 
valve designed to hold the oil in the lift cylinder and 
to hold the lift arms in a raised position. The valve 
operates only during a raising cycle. A pressure of 
approximately 115 psi is required to unseat the valve. 


Safety Valve: The safety valve, Figure 2, is to protect 
the lift piston and cylinder from damage due to shock 
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Figure 4—Oil Flow—Lowering Position 


loads resulting from carrying heavy implements over 
rough terrain with the control valve in the neutral 
position, 


Control Valve: The control valve, Figure 2, directs 
the flow of oil for raising or lowering an implement. 
When in draft control, force applied to the control 
spring actuates the valve. When in position control, 
the cam on the lift arm actuates the valve. 


Unloading Valve: The unloading valve, Figure 2, is 
hydraulically operated. The position of this valve 
determines whether the oil from the pump is directed 
to the lift cylinder to raise an implement or is by- 
passed to the reservoir. 


Back Pressure Valve: The back pressure valve, Figure 
2, is to maintain a constant pressure of low magnitude 
in the system for positioning the unloading valve. 


Increased tractor hydraulic system sensitivity and 
durability which are desired in certain implement 
applications can now be obtained by using new special 
control valves, control valve bushings and an external- 
ly mounted hydraulic system filter which are avail- 
able for service only. The control valve, control valve 
bushings and filter can be installed on all Ford Trac- 
tors with the current type hydraulic system. 

Increased sensitivity is provided by the new control 
valve and bushing in the following manner. The lift 
land of the control valve is chamfered so that less 
reaction on the top link is required to move the con- 
trol valve forward to a lift position. This, in effect, 
means that corrections required by changing draft 
conditions will be of a smaller magnitude. A smaller 


diameter hole, on both the inlet and outlet sides of 
the unloading valve, means that as oil is introduced 


to the valve, the pressure build-up in the system will 
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be at a slower rate. Thus, the smaller magnitude cor- 
rections brought about by the new control valve will 
be slower and smoother. 


A slot incorporated in the bushing in place of the 
drop orifice, and a new orifice in the discharge line 
increases the rate of drop of an implement. The rate 
of drop is faster because as soon as the draft reaction 
to the top link decreases and the control valve moves 
to a lowering position, the entire area of the drop 
orifice is exposed, 


It is recommended that whenever the new control 
valve and control valve bushing are installed in a 
tractor that the hydraulic filter also be installed. The 
filter also can be installed on tractors where old style 
hydraulic parts are used and where increased sensitiv- 
ity, provided by the new hydraulic parts, is not 
required. 
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C. Hydraulic Control System Oil Flow 


Neutral Position: Since the pump is continuously de- 
livering oil to the hydraulic system whenever the 
engine is operating, the oil will be returned to the 
reservoir as follows: With the control valve in neutral, 
oil is pumped into the pressure line which incorpo- 
rates the combination back pressure and check valve 
seat passage. A drilled hole and annular ring makes 
this section a common passage to the check and back 
pressure valves, The check and back pressure valves 
are closed, therefore, oil will flow down the passage 
leading to the unloading valve chamber. It will con- 
tinue to flow around the annular ring in the forward 
bushing and apply pressure against the rear face of 
the unloading valve to hold it in the unload position. 
The oil will continue to flow down around the annular 
ring in the control valve bushing to fill the annular 
ring and trap the oil. 
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Figure 5—Oil Flow—Raise Position 


386 


Chapter I—Operating Principles 


With the unloading valve being in the forward posi- 
tion, pressure will build up in this passage until the 
back pressure valve, which offers less resistance than 
the check valve, is forced off its seat. The oil will then 
flow down this passage and make a “U” turn at the 
unloading valve. The “U” turn is made due to the 
control valve land ports and annular rings. 

The annular ring provided in the check and the 
back pressure seat provides the oil return passage 
back to the reservoir. 

Moving the unloading valve forward, opened up 
the “U” turn for the return oil. Any oil in front of 
the unloading valve would be forced out through the 
passage in front of the control valve through the 
spring area and out through a port located in the 
front end plate down into the reservoir. 


Lowering Position: In the lowering position, oil is re- 
turned to the reservoir in the same manner as detailed 
in the neutral position. In addition, oil is exhausted 
from the lift cylinder to lower the arms and returned 
to the reservoir in the following manner: 

To lower the lift arms, the touch control lever is 
moved downward to move the control valve to the 
rear to uncover the control valve dump port, Figure 4. 
The weight of the lift arms moves the lift piston for- 
ward, to exhaust the oil in the cylinder past the spring 
end of the check valve and into the channel leading 
to the unloading valve plug. An annulus on the plug 
allows the oil to flow around the control valve bushing 
to the rear end of the valve. Oil then flows from the 
rear end of the control valve to the bypass, then into 
the return line to the reservoir. 


Raising Position: In the raising position, the touch 
control lever must be raised to move the control valve 
forward to direct the oil as follows: 

With the control valve moved forward in the rais- 
ing position, Figure 5, oil is directed through the pres- 
sure line then down around the inside face of the 
unloading valve. It then flows down to the control 
valve then up through a port to the front of the un- 
loading valve. 

Since the area at the front face of the large end 
of the unloading valve is greater than the area at the 
rear face, the pressure differentia! moves the unload- 
ing valve rearward to block the oil return passages. 
Pressure is then built up in excess of 115 psi to force 
the check valve off it’s seat. Oil then enters the lift 


cylinder to move the piston to the rear and raise the 
lift arms. 


D. Draft Control 


Draft control is accomplished by placing the selec- 
tor lever in the draft control (downward) position as 
shown in Figure 1. When the selector lever is in draft 
control, the position control rod spring is compressed. 
This places the pivot point of the hand control lever 
at the draft control swivel, which is held in position 
by the draft control spring. 

When the touch control lever, Figure 1, is placed 
in the raised position, the hand control lever pivots 
at the draft control swivel moving the control valve 
forward into the raising position. Raising is stopped 
when the ram cylinder piston moves out far enough 
to contact the pin on the hand control lever, moving 
the control valve into the neutral position. 

Assume that a field is being plowed at a 6” depth. 
When the draft load from the implement being used 
is increased, the main control spring is further com- 
pressed moving the draft control rod forward, which 
in turn moves the control valve into a raising posi- 
tion. As the implement is raised, compression on the 
draft control spring is decreased, allowing the control 
valve to return to a neutral position. 


E. Implement Position Control 


Implement position control is accomplished by 
placing the selector lever in the position control 
(horizontal) position as shown in Figure 2. In position 
control, the depth of the implement remains constant. 
Position control is very useful in applications where 
small increments of adjustment are necessary, such as 
when raising or lowering the lift links for attaching an 
implement, or to control working depths of applica- 
tions such as blades, post hole diggers, etc. 

Raising the selector lever allows the implement po- 
sition control spring to expand, which establishes the 
pivot point for the hand control lever at the position 
control rod. In effect, this linkage makes the constant 
draft linkage inoperative. The movement of the cam 
against the linkage operates the control valve, main- 
taining the position at which the implement will be 
carried. The position of the implement will be deter- 
mined by the position of the touch control lever on 
the quadrant. 
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1. HYDRAULIC CONTROL ADJUSTMENT 


Before making draft and implement position control 
adjustments, adjust the main control spring. To make 
this adjustment, screw the yoke, Figure 1, clockwise or 
counterclockwise as much as required to obtain a pre- 
set compression on the main spring. This compression 
should be tight enough so that you are just able to rotate 
the spring with fingers and thumb of one hand. AL- 
WAYS make the draft control adjustment first. 


A. Constant Draft Control Adjustment 


1. Attach Lift Arm Positioning Gauge NCA-503-B 
to the cover as shown in Figure 1. Install the 
locating pin through the lift arm. 

2. Move the selector lever from draft control to po- 
sition control a few times to make sure there is 
no binding in the linkage. 

3. Place the selector lever in draft control position 
as shown in Figure 1. 

4. Raise the touch control lever until it contacts the 
cam stop. Make certain the lobe on the cam stop 
is in the maximum forward position (toward the 
bottom as shown in Figure 1), If the cam stop 
needs repositioning, be sure the retaining nut is 
securely tightened after adjustment. 

5. Loosen the control valve turnbuckle lock nut and 
adjust the turnbuckle as required until the draft 
end of Gauge NCA-502, Figure 1, can just be 
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Figure 2—Adjusting Control Valve in Implement 
Position Control 


inserted between the machined surface of the 
cylinder and the control valve. After adjustment, 
tighten the turnbuckle lock nut securely, and 
recheck with the gauge before attempting the 
adjustment of implement position control, 


B. Implement Position Control Adjustment 


1, Place the control selector lever in position con- 
trol (parallel with the lift cover). 


2. Move the touch control lever to the bottom of 
the quadrant against the stop. 
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Figure 3—Adijusting Hydraulic Pump Oil Flow in 
Vane Type Pumps 


3. Check the clearance between the control valve 
land and the machined surface of the cylinder 
using the position end of Gauge NCA-502, Fig- 
ure 2, The gauge should be a snug slip fit be- 
tween the control valve and cylinder. Adjust- 
ment is made by holding the lock nut and turn- 
ing the position control rod, as required to get 
the proper tool fit. After adjusting, recheck with 
the gauge. 


C. Hydraulic Pump Flow Control Adjustment 


The Flow Control Valve, incorporated only in vane 
type hydraulic pumps, controls the speed at which 
implements may be raised. Turning the valve counter- 
clockwise, increases the flow of oil to the lift cylinder 
and turning the valve clockwise decreases the flow 
of oil, Figure 3. 


NOTE: Piston type pumps are not provided with 
a flow control valve and require no adjustment. 


The valve may be set at any one of five positions, 
depending upon the type of implement being used. 
The slower speeds should be used for plowing and 
similar work, and the faster speeds are recommended 
for use with auxiliary equipment such as loaders and 
remote cylinders. 


2. LEVELING BOX 


The leveling box, located on the top of the right-hand 
lift link is provided to give ease in attaching implements 
to the three point hook-up, The leveling box in addition, 
provides for ease of implement adjustment during field 
operation. 


A. Removal 


1, Remove the leveling box assembly from the 
tractor by removing the check chain eyelet which 
retains the check chain and leveling box assem- 
bly to the lower link. 
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Disassemble the knuckle from the gear box by 8B, Installation 


removing the cotter pin and clevis pin. 


Turn the crank until the leveling rod fork is 
separated from the leveling gear shaft. 


Remove the expansion plug at the top of the 
gear box (drill and use punch if necessary), 
then drive the pin from the operating crank 
and withdraw the crank and leveling crank gear. 


Drive the plug and leveling gear shaft from the 
gear housing, taking care not to damage the 
threads. 


Remove the bearing from the housing with a 
punch and hammer. 


Replace the leveling gear shaft and leveling gear 
if they show signs of wear. 


Replace all parts that show signs of wear or of 
being bent. 


1, 


Install a new bearing on the leveling gear shaft 
and push the shaft into operating position in the 
gear box housing. 


Position the leveling crank gear into the box, 
then push the leveling crank through the gear. 
Install the retaining rivet. Make certain the gears 
rotate freely before upsetting the rivet in the 
end of the operating shaft. 


Install the expansion plug in the end of the 
housing. 


Screw the leveling gear shaft into the leveling 
fork. 


Assemble the leveling box assembly to the trac- 
tor. Secure the knuckle to the leveling gear box 
with the pin and cotter pin, 


Install the leveling rod fork and check chain to 
lower link eyelet and tighten the retaining nut. 


3. LIFT COVER 


The hydraulic lift cover assembly consists of the 
cover, lift arms, and the control linkage. 

Always clean al! dirt from the lift cover and vicinity 
before removing it. Even minute particles of dirt enter- 
ing the system will quickly wear the pump and valve 
mechanisms, resulting in premature failure, or leakage. 


A. Removal 


1. 


Remove the tractor seat and place the touch 
control lever in the lowering position. 


Disconnect the lift arms from the lift links by 
removing the cotter pins and clevis pins. 


Remove the cotter pin from the draft control 
spring yoke and rocker and remove the clevis pin. 


After the cover attaching bolts are removed, lift 
the cover from the center housing and place it 
in a soft jawed vise with the yoke pointing up- 
ward, and with the ram cylinder and valve 
mechanism facing outward for easy access while 
servicing. 


B. Disassembly 


1, 
2. 


Remove the check valve plug from the lift cover. 


Remove the check valve pilot with “O” ring, 


spring, pilot and ball from the lift cover. Discard 
the “O” ring from the check valve pilot. 


Screw the pilot of Remover and Replacer NCA- 
997 into the check valve seat and remove the 
seat, using wrenches as shown in Figure 4. 


Remove the back pressure valve and spring from 
the lift cover. 


Remove the accessory plate from the lift cover 
and discard the “O” rings. Location and part 
number of the “O” rings are shown in Figure 5. 


Remove the main control spring from the cover, 
Figure 6, by turning the yoke counterclockwise 
to unscrew it from the draft contro! spring 
plunger. 


Remove the main control spring seat, seat sup- 
port, felt and plate from the lift cover, 


Disconnect the control valve linkage. Remove 
the cap screws that secure the lift cylinder to the 
lift cover (one of these is recessed in the lift 
cover) and remove the lift cylinder assembly 
straight out from the lift cover to avoid damage 
to the safety valve. Location and part numbers 
of cylinder to cover “O” rings are shown in the 
insert, Figure 5. Discard the “O” rings. 
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10. 


11. 


12. 


13, 


14, 


Remover and Replacer. 


NCA-997 


T-2712 
Figure 4—Removing Check Valve Seat 


. Remove the ram cylinder piston rod from the 


ram arm, by removing the cotter pin and retainer 
pin, 

Remove the nut and washer that retain the draft 
control bushing on the draft control link rod. 


Remove the nut, spring, and washer, then remove 
the touch contro] lever, Woodruff key, friction 
plate and cork disc from the hydraulic lift con- 
trol lever shaft. 


Remove the cap screws securing the quadrant 
assembly to the lift cover, and slide the quadrant 
assembly from the lift control lever shaft. 


Remove the cotter pin, nut, and washer securing 
the hand control lever assembly to the lift con- 
trol lever shaft, and slide the hand control lever 
and swivel assembly forward off the draft control 
bushing. Slide the hand control lever from the 
lift control lever shaft and remove it from the 
lift cover. 


Remove the draft control bushing and draft con- 


15. 


16. 


17. 
18. 


19, 


20. 


trol spring from the draft control link rod. 


Remove the cotter pin and washer that retain 
the selector control link to the selector control 
arm, then remove the position control assembly 
and lift control lever shaft from the lift cover. 


Straighten the lock washer tabs, remove the re- 
taining cap screws and washers and remove the 
right and left lift arms from the main lift shaft, 
Figure 7. 


NOTE: Late models have only one cap screw 
in each arm. 


Withdraw the hydraulic lift shaft from the cover. 


Remove the ram arm and the lift shaft bushings 
from the lift cover. 


Remove the draft control link and draft control 
spring plunger assembly from the lift cover. 


Remove the pin which secures the selector lever 
to the selector control arm. Remove the selector 


NAA-937-E 
Le 


NAA-937-E — NCA-937-D 


Figure 5—Accessory Plate and Cylinder Showing 


Location of “O" Rings 
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Figure 6—Hydraulic Lift Cover—Disassembled 


control arm detent spring retaining plug, detent 23. Remove the pin securing the selector control link 

spring and detent bal!, then remove the selector to the position control arm. 

control arm and “O” ring. 24, Remove the pin securing the position control cam 
21, Remove the pin retaining the draft control link to the position control arm. 

to the draft control spring plunger. 25. Remove the lock nut retaining the locking plate, 
22. Remove the snap ring securing the swivel to the position control rod and position control spring 


hand control lever and remove the swivel. to the position control arm and disassemble. 
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Figure 7—Lift Cylinder Assembly—Disassembled 


C. Inspection 1. Install the lift cover in a vise with the check 


1. Replace the hydraulic lift cover if cracks are valve hole in a vertical position facing upward. 


found, Replace the lift shaft if it is worn or if 2. Install the back pressure spring and valve in the 

the bearing surfaces are scored. Replace the lift cover (lubricate the valve before installing). 

hydraulic lift shaft bushings if side movement is 

noticeable or if the inside diameter is excessively 3. Remove the thrust washer and bearing from 

worn. Remover and Replacer NCA-997. Install] the 
check valve seat in the lift cover, as shown in 

2. Check the control linkage for excessive wear or Figure 8. 
bends, 


4. Install a new “O” ring on the check valve pilot, 
and install the check valve ball, pilot spring and 
check valve pilot with “O” ring in the lift cover, 


3. Replace the draft control bushing and swivel if 
they are worn. 


4. Replace the position control arm if it is worn. Figure 6. 
5. Discard any springs that show evidence of rust 5. Install the check valve plug in the lift cover and 
or corrosion. tighten it to 45-55 ft. Ibs. torque. 
D. A bl 6. Install a new “O” ring in the recess on the lift 
sgASBemTY cover and install the selector contro] arm through 
The lift cover is shown disassembled in Figure 6. the lift cover and “O” ring, then install the selec- 


The lift cylinder assembly and the linkage and lift tor lever and retaining pin to the selector control 
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10. 


11. 


12. 


13. 


Remover and 
Replacer NCA-997 } 


sis 


Figure 8—Installing Check Valve Seat 


Attach the draft control swivel, bushing and 
spring to the draft control link assembly with the 
flat washer and lock nut. Be sure the nut is 
pulled up tight against the flat washer and 
shoulder on the link rod, Figure 7. 


Attach the draft control plunger to the draft 
control lift with the clevis pin and cotter pin. 


Assemble the position control lift arm assembly. 
Assemble the spring to the rod, the rod and the 
spring to the position control arm assembly, and 
locking plate to the rod with one lock nut. Se- 
cure the position control cam to the position 
control! arm with a clevis pin and cotter pin. 


Attach the selector control link to the position 
control arm with the clevis pin and cotter -pin, 
Figure 7. 


Install the draft control link and draft control 
spring plunger assembly in the lift cover. 


Position the ram arm in the lift cover and insert 
the lift shaft through the ram arm. Install the 
bushings over each end of the lift shaft and po- 
sition them flush with the housing. 


Install the lift arms on the lift shaft. Secure 
them in position by installing the washer, lock 
plate and cap screws on each one. Bend the ends 
of the plate over the cap screws to lock them in 


14, 


15. 


16. 


17. 


18. 


19. 
20. 


21. 


22. 


23. 


24. 


position. Make certain the arms operate freely 
after assembly. 


Position the control lever assembly and the 
control lever shaft into the lift cover, and install 
the selector control link to the selector control 
arm. Instali the retaining washer and cotter pin, 
Figure 6. 


Install the draft control spring and draft control 
bushing on the draft contro! link, Figure 7. 


Install the hand control lever assembly on the 
lift control lever shaft, then slide the swivel over 
the draft control bushing on the draft control 
link. Install the’ washer, nut, and cotter pin which 
retain the hand control lever to the control shaft, 
then loosely replace the washer and nut which 
retain the draft control bushing on the draft con- 
trol rod, Figure 7. 


Position a new gasket on the quadrant assembly 
and secure the quadrant assembly to the housing 
with cap screws. Position a new friction disc 
next to the quadrant, then install the Woodruff 
key and friction plate. Place the flat washer and 
spring next to the hub and install the retaining 
nut. 


Install the touch control lever to the friction 
plate with cap screws. 


Tighten the draft control bushing retaining nut. 


Install the piston rod and secure it to the ram 
arm with a clevis pin and cotter pin, Figure 7. 


Install new “O” rings in the cylinder assembly 
and install the cylinder assembly in the hydraulic 
lift cover. Tighten the bolts to 60-80 ft. Ibs. 
torque. Be sure the longest bolt is placed through 
the machined hole in the lift cover, Figure 6. 


Install the control valve turnbuckle and secure 
it with a clevis pin and cotter pin, Figure 7. 


Install the selector arm detent ball, spring and 
seat in the lift cover. 


Place the cover support plate seal, spring seat, 
and cover plate over the plunger and secure the 
cover plate to the housing with bolts. Position 
the main control spring over the spring seat and 
secure the yoke to the plunger rod by turning it 
clockwise. 4 


NOTE: Apply heavy grease (equivalent to 
Ford Spec. M-4664) to the plunger prior to 
assembly. : 
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25. Install new “O” rings in the accessory plate. Po- 


sition the accessory plate on the hydraulic lift 
cover. Position the 5, inch bolt in the center 
of the accessory plate and tighten it to 12-15 
ft. Ibs, torque, then install the two remaining 
bolts and tighten them to 45-65 ft. lbs. torque, 
Figure 6. 


E. Installation 


1. 


Clean the mating surfaces of the cover and center 


4, LIFT 


The lift cylinder assembly is composed of the ram 
cylinder piston, and oil valves (except check valve and 
pump relief valve) and bushings that control operation 
of the hydraulic system, and the cylinder housing. 


A. Lift Cylinder Removal 


1, 


With the lift cover mounted in a vise, remove 
the accessory plate to gain access to one lift 
cylinder retaining bolt. Discard the accessory 
plate “O” rings. 


Remove the turnbuckle assembly from the lift 
control lever and control valve by removing the 
cotter pin and clevis pin. Remove the safety 
valve by turning it counterclockwise. 


Separate the lift cylinder from the lift cover by 
removing the cap screws, then install the cylin- 
der assembly in a vise. Discard the “O” rings. 


B. Disassembly 


1. 


Remove the front baffle plate, gasket and control 
valve spring from the lift cylinder. 


Figure 9—Removing Unloading Valve Plug 


housing and lay a new gasket in position on the 
center housing. 


Set the lift cover into position over the gasket 
and install the bolts. Tighten all bolts to 45-65 
ft. Ibs. torque. 


Attach the lift control yoke to the rocker arm 
with a clevis pin and cotter pin. Connect the lift 
arms to the leveling rods, 


Install the tractor seat. 


CYLINDER 


Remove the rear plate and gasket from the cyl- 
inder assembly by removing the cap screws. 
Remove the control] valve. 


Remove the unloading valve plug from the cylin- 
der assembly, using a slide hammer as shown in 
Figure 9. Remove the unloading valve and dis- 
card the “O” rings, 


Remove the front and rear unloading valve bush- 
ings with Remover and Replacer, N-508-A, 
Figure 10. 


. Remove the control valve bushing with Remover 


and Replacer, N-508-A, Figure 11. If the lift 
cylinder is equipped with a special control valve 
to obtain slower hydraulic action, remove the 
plug and restrictor from the lift cylinder, 
Figure 12. 


Remove the piston from the cylinder by apply- 
ing air pressure through the safety valve hole 
while holding your finger over the exhaust hole. 


Remover and Replacer 


Figure 10—Removing Front and Rear Unloading Valve 


Bushing 
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Remover and Replacer 


Figure 11—Removing Control Valve Bushing 


CAUTION: Do not use excessive air pressure 
as the piston may fly out and cause injury or 
damage. 


7. Remove the “O” rings and back-up seal from the 
piston and discard them, 


8. Clean all parts in solvent. Blow them dry with 
air. Inspect for nicks, burrs, scuffing or other 
signs of wear. Replace any parts found defective. 


C. Assembly 


1, Soak the back-up seal in warm water for 2 
minutes to prevent its breaking when stretched, 


RESTRICTOR 


Rear of Cylinder (Section Side View) 1-2736 


Figure 12—Rectrictor—Installed 
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Figure 13—Installing Piston Back-up Seal and “‘O" Ring 


then fit it over a piston ring compression tool. 
Install it on the piston, Figure 13, so that the 
roughened side of the seal mates with the “O” 
ring. The back-up seal must be placed toward 
the open end of the piston. 


2. Lubricate the “O” Ring and seal and install the 
compressing tool over the piston seals. Lubricate 
the cylinder wall, then install the piston by push- 
ing it into the cylinder as the compressing tool is 
removed. 


Cylinders with Modified Control Valve and Bushing 
~Slow Acting: 


3. Install the cylinder flow restricter in the drilled 
passage which joins the control valve bushing 
bore to the drilled passage in which the hex 
head bolt “A” is installed, Figure 12. This is 
accomplished by removing the Allen head plug 
at the plate end of the cylinder and pressing the 


CONTROL VALVE BUSHING 
Remover and Replacer N 508-A 


dy) sean b pee 1-2704 


Figure 14—Installing Control Valve Bushing 
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Figure 15—Installing Front and Rear Unloading Valve 
Bushings 


restricter into the passage using a flat end rod 
or punch, 


IMPORTANT: Care should be exercised not 
to distort the orifice opening of the restrictor 
or press the part in too far to where interfer- 
ence with the threaded portion of the hex head 
bolt results, 


4. Secure the cylinder housing in a vise, then in- 
stall the pilot of Removerand Replacer, N-508-A, 
in the bushing bore. Install the puller shaft 
through the pilot and bushing, making certain 
that the large land of the bushing leads into the 
bore. Install the washer so that the small diam- 
eter pilots into the end of control valve bush- 
ing, then lubricate the bushing and pull it into 
the housing, Figure 14, 


5. With Remover and Replacer, N-508-A, install 
the front and rear unloading valve bushings so 
that the large notch in the front of the bushing 
faces toward the open end of the cylinder. Lubri- 
cate the bushing, then pull it into the bore, Fig- 
ure 15, until it is flush with the machined surface 
at the open end of the cylinder. If pulled through 
too far, reverse the tool and retract the bushing 
until it is flush. 


6. Install a new “O” ring on the unloading valve. 
Lubricate the valve and “O” ring and install the 
valve in the bushing, 


7. Install the unloading valve plug, using the same 
slide hammer tool used in removal, Figure 9. 


IMPORTANT: The threaded end of the plug 
must always face toward the front of the 
cylinder, 


8. Position a new gasket on the front baffle plate 
(closed end of cylinder), Install the control 
valve spring in the bore, hold the plate against 
the spring and secure it by installing the retain- 
ing cap screws. 


9, Lubricate the control valve and slide it into the 
bushing. 


10. Secure a new gasket and rear plate to the cylin- 
der assembly with bolts and a new special steel 
washer as shown in Figure 12. Install the copper 
washer over the safety valve and screw it into 
position in the lift cylinder. 


11, Position the lift cover in a vise. 


12. Install all new “O” rings on the top of the lift 
cylinder, Secure the lift cylinder to the lift cover 
and tighten the bolts to 60-80 ft. Ibs. torque. 


5. HYDRAULIC PUMP AND MANIFOLD 


Two types of hydraulic pumps are used on Ford 
Tractors, the vane type and the piston type pump, The 
piston type pump may be equipped with a ball or roller 
bearing as shown in Figures 17 and 18. Both type pumps 
are driven by a gear mounted at the rear of the engine 
camshaft. The pump is connected to the tractor hy- 


draulic system by a manifold to supply pressure to raise 
or lower the tractor lift arms. 

The vane type pump maximum capacity is 4.7 gal- 
lons per minute at 1650 engine rpm while the maximum 
capacity of the piston pump type is 4 gallons per minute 
at 2000 rpm. A sectional view of each type pump is 
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rings and place a clean cloth over the manifold 
to pump opening to prevent the entry of dirt. 


PROOFMETER DRIVE 


BEARING DRIVE GEAR 


B. Disassembly 


Refer to the procedure pertaining to the specific 
CAMSHAFT hydraulic pump that is being disassembled. 


Vane Type—Model 600, 700, 800, and 900 Tractors: 
1, Clamp the pump in a vise equipped with soft 
jaws, Remove the two Allen head bolts and 
remove the flow control valve body, Figure 19. 
Discard the two “O” rings. Remove the Proof- 
Meter, bushing, gasket, and adapter from the 
housing. 


2. Remove the bolt, lock washer and flat washer 
from the end of the drive gear shaft. Remove the 
two long bolts from the cover assembly and 
carefully separate the drive gear and drive gear 
housing from the pump body, leaving the pump 
shaft in the pump. 


3. Remove the key and spacer from the shaft. 


PRESSURE M/; 4. Remove the short bolts and remove the pump 
Laci Al DN cover from the pump body. Discard the “O” 
FLOW CONTROL 5! ContRoL eae 
EVRA Balad VALVE FLOW CONTROL , 
SPRING i 
framreyatsi Giton 5: Remove sess ring from the pump body and 
PLUNGER 431 discard the “O” ring. 
Figure 16—Vane Type Hydraulic Pump—Sectional View 6. Remove the rotor and vane assembly from the 
pump body. 
shown in Figures 16, 7 and 18. 7. Remove the vanes from the rotor. 
The pump and manifold can be removed as an assem- 
bly if desired, however, the pump to manifold attaching 8. Press the shaft and bearing assembly out of the 
bolts should be loosened, before disconnecting the mani- pump body toward the rear. Remove the bearing 
fold from the transmission or pump from the engine. from the shaft. 
9, Remove the two dowels, pressure plate, “O” ring, 
A. Remoyal and spring assembly from the pump body by 
1. Thoroughly clean dirt and grime from the pump tapping lightly against the inner surface below 
and manifold prior to removal, as dirt entering the oil seal. 
the system will quickly wear the control valves 10. Remove the “O” ring and spring from the pres- 
and pump. sure plate and discard the “O” ring. 
2. Disconnect the Proof-Meter cable at the pump. 11, Remove the oil seal from the pump body using 
3. Loosen the pump to engine mounting bolts to Cig ia 956-2 and Slide Hammer 943-8, 
prevent stress on the manifold casting. Then, gu % 
remove the manifold to pump retaining nuts. On 12. Place the flow control valve body in a vise equip- 
the “Row Crop” or “Industrial” tractors, it will ped with soft jaws. 


be necessary to remove the right side rail or 
remove and loosen the side rail retaining bolts 
as necessary to rotate the side rail on its axis, 
in order to gain access to the pump to manifold 
retaining nuts. Remove the pump to engine bolts 14. Drive the flow control adjusting valve retaining 
and lift off the pump. Discard the gasket and “O” pin from the valve body. 


13. Remove the plug from the end of the valve body, 
then remove the “O” ring, spring, and flow con- 
trol valve plunger. Discard the “O” ring. 
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Figure 17—Ball Bearing Piston Type Hydraulic Pump— 
Sectional View 


15. Remove the flow control knob, spring, and shaft attach the manifold to the body and cover, Sep- 
as a unit and discard the “O” rings, arate the manifold from the body and cover. 
16, If it is necessary to replace the flow control knob, 8. Remove the four bolts that attach the cover to 
drive out the pin securing the knob to the shaft. to the body. Carefully separate the cover from 
the body. 


Vane Type—NAA: 
9, Slip the cam ring, pressure plate and rotor assem- 


1. Clamp the pump in a vise equipped with brass bly from the dowels in the body, Figure 21. 


jaws. 

10. Working from the cover side of the body, care- 
fully drive the seal and inner bearing from the 
body with a punch. 


2, Remove the Proof-Meter bushing, gasket and 
adapter from the mounting housing. 


3. Remove the bolt, lock washer and flat washer 


that secures the gear to the end of the shaft, 11. Remove the rotor from the cam ring. 

Figure 21. NOTE: Do not lose any of the vanes from the 
4. Remove the two bolts that attach the mounting rotor 

housing to the body. Separate the Mounting 12. Remove the flow control valve, plug, “O” ring, 

ras and gear from the body with a soft spring, and plunger from the cover, Figure 21. 
5. Remove the snap ring that secures the shaft in the Ball Bearing Piston Type Pump: 


body, Figure 21. 


6. Pull the outer bearing and shaft from the body 
as an assembly. 


1. Remove the Proof-Meter Adapter Assembly, 


2. Remove the bolts, lock washer and flat washer 
that attaches the gear to the end of the shaft, 
7. Remove the four bolts and lock washers that Figure 22. 
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Figure 18—Tapered Roller Bearing Piston Type 
Hydraulic Pump—Sectional View 


3. Remove the four bolts, that attach the housing 9, Remove the seal from the housing by using a 
to the body. With the pump in a horizontal posi- long drift punch and driving against the seal 
tion on the bench, separate the housing and through the Proof-Meter drive hole. 
shaft from the body. Lift the plate and bearing 


fen the end of the-ehatt, 10. Remove the intake valve seats from the body 


with Valve Seat Remover, NCA-600-G as shown 


4. Drive the shaft and bearing from the housing in Figure 24. 
with a long 3/16” pin punch. Separate the gear 
from the housing. Tapered Roller Bearing Piston Type Pump: 
5. Lift the six pistons and springs from the pump 1, Follow steps 1 through 7 under the disassembly 
body. procedure for the ball bearing pump. The 
6. Remove the six bolts that attach the cover to tapered roller bearing pump is shown in Fig- 
the body. Place the body on the bench in a ure 25. 


vertical position, then, lift off the cover. Lift the 
six balls from the body. Remove the six springs 
from the plate. 


2. If the shaft bearing is defective, remove it with 
a bearing puller as shown in Figure 26. 


7. Place the cover on the bench with the plate 3. Place the housing in a vise, as shown in Figure 
facing upward. Remove the plate attaching screw 27, and drive the seal down far enough to allow 
from the plate, Carefully work the plate out of the jaws of Bearing Puller FT-943 to be placed 
the cover with two small punches, Remove six under the bearing cup at “A”, in Figure 28. 
balls and springs from the cover. 4. Connect Push Puller FT-938 to Bearing Puller 

8. If the shaft bearing is defective, remove it with FT-943 as shown in Figure 27 and remove the 


a bearing puller as shown in Figure 23. cup. 
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Figure 19—Vane Type Pump Disassembled—Model 
600, 700, 800, and 900 Tractors 


5. Remove the seal and needle bearing together by C. Inspection 
inserting the jaws of Pilot Bearing Remover 
7600-E, Figure 29, through the seal and bearing 
to pull at “D”, Figure 28. 


Vane Type Pumps: 
1. After a pump has been disassembled, discard the 
old “O” rings, gaskets, and oil seal. Clean all 
6. Remove the intake valve seats from the body parts thoroughly. 
with Valve Seat Remover NCA-600-G, as shown 2. Inspect the cam ring, Figure 21, for signs of wear. 
in Figure 24. If wear is noticeable or unevenness can be felt 
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Figure 20—Removing Pump Shaft Oil Seal 


with your finger, discard the rotor, cam ring and 
vanes and install a new kit. 


Examine the pump rotor vane for wear by pull- 
ing the vane out to its normal operating position 
and moving it back and forth. If movement can 
be felt, discard the vanes, rotor and cam and in- 
stall a new kit. Check the inside of the cam ring 
for having a sharp feather edge. Although the 
ring may be smooth, a feather edge indicates 
excessive wear and the assembly should be 
replaced. : 


. Examine the shaft seal area. If roughness is 
evident, replace the assembly. 


INNER BEARING 


SEAL 


SHAFT 


OUTER BEARING 


5. 


6. 


7. 


401 


If the bearings run rough or if side movement 
is evident, replace them. 


Check the flow control valve to see if. it is free 
in the bore after assembly. 


If the shaft bushing in the cover shows signs of 
damage, it should be replaced. All parts should 
be lubricated and the pump filled with oil imme- 
diately after repair. 


Piston Type Pump: 


1, 


CAM RIN! 


to GASKET 


SPACER 


SNAP RING 


After a pump has been disassembled, discard all 
old “O” rings, gaskets and oil seal. Clean all parts 
thoroughly. 


Check all springs for distortion or breaks and 
replace them as required. 


Inspect the body inlet valve seats for burrs, wear 
or out of round condition. Replace defective 
valve seats as required. Replace the body if any 
of the piston ‘bores are scored or damaged. 


Inspect the inlet and outlet valve balls for wear 
or scores. Replace as required. 


Inspect the plate for damaged outlet valve seats 
or damaged or worn valve stop pins. Replace the 
plate if the seats are worn. Replace worn or 
damaged pins. 


Examine each piston for galling or scores and 
replace as required. If scores are noted, the trac- 
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Figure 21—Vane Type Pump NAA—Disassembled 
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Figure 22—Ball Bearing Piston Type Pump—Disassembled 
tor hydraulic system should be thoroughly 9. Inspect the shaft roller bearing and cup or the 
flushed before the pump is installed on the double row ball bearing for roughness, wear or 
engine. damage. Replace these parts as necessary. 


7. Check the shaft seal area and bearing surface D. Assembly 


for wear or damage. Replace the shaft if either Vane Type Pump—Model 600, 700, 800 and 
of these conditions are evident. 
900 Tractors: 


8. Inspect the plate and the bearing for wear or 1. Place the pump body in a vise equipped with 
damage. Replace these parts as required. brass jaws, 
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Protector 625-6 


Bearing 
Puller 


Puller 1002 


T2719 


Figure 23—Removing Shaft Bearing 


Install the oil seal in the body with a driver and 
Step-Plate 630-5, Figure 30. Make certain that 
the small vent holes in the seal are toward the 
rear of the pump. 


Press the rear of the shaft into the bearing. Dip 
the bearing into clean hydraulic oil. 


Position the spring and “O” ring, Figure 19, on 
the pressure plate and install the pressure plate 
in the pump body. 


NOTE: If the two dowel pins were removed 
from the pump body, they must be installed 
before installation of the pressure plate. 


Install the rotor in the cam ring, Install the 
twelve vanes in the rotor, making certain that 
the rounded surface of each vane is toward the 
outside of the rotor. 


Position a new “O” ring on the pump body, In- 
stall the cam ring on the body. 


IMPORTANT: The cam ring must be installed 
with the arrow pointing upward and be visible 
when the pump is mounted on the engine. 


. Lubricate the rotor vanes and cam ring with 


clean hydraulic oil. 


Figure 24—Removing Inlet Valve Seats from Body 


Valve Seat 
Remover 


NCA-600-G 


T-2717 


8. Press the shaft bushing into the pump cover if 


10. 


he te 


12. 


33; 


14. 


it was removed. Place a new “O” ring on the 
pump cover. Secure the cover to the body with 
two short bolts. 


Install the key in the end of the shaft and slip 
the spacer in place in the shaft. 


Position a new gasket on the pump body. Place 
the gear in the housing with the flat side of the 
gear toward the housing mounting flange. Install 
the housing on the body making sure that the 
shaft key is in alignment with the keyway in 
the gear. Secure the housing to the body with 
the two long bolts. Tighten the bolts evenly and 
alternately. 


Secure the gear to the shaft with a flatwasher, 
lock washer and bolt, Figure 19. 


Install the Proof-Meter adapter, new gasket and 
Proof-Meter bushing in the housing. 


Install a new “O” ring on the control valve plug. 
Install the plunger, spring and plug in the flow 
control valve body. 


Install two new “O” rings on the flow control 
lever and shaft. Install the assembly in the flow 
control valve body and secure with a roll pin. 
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BEARING 
SHAFT 


PROOF-METER 
BUSHING 


“O" RING 


ADAPTER 
"SNAP RING: 
~ LOCKWASHER = 
PLAIN WASHER 
HOUSING NEEDLE 
BEARING 


“Oo” RING 


BEARING 


cup 


BODY 


PISTON 
SPRING i 
a r é 


GASKET |.” 


f 
/ 


ROLLER 
BEARING 


MANIFOLD 


Figure 25—Roller Bearing Piston Type Pump— 
Disassembled 


15. Position two new “OQ” rings on the flow control 
valve body, Secure the flow control valve body 
to the pump body with the two Allen head 
screws. 


Vane Type Pump—NAA: 


1, Install the inner bearing, Figure 21, in the pump 
body, 


2, Install the seal in the body with a step plate, 
Figure 30, that contacts the outside diameter of 
the seal. Make certain that the vent holes in the 
seal are facing out. 


3. Insert the dowel pins in the cam ring if they 
were removed. Position the pressure plate on the 
dowels, 


4. Position the rotor in the cam ring and install the 
twelve vanes in the rotor with the rounded edge 


toward the cam ring, Figure 21. 


Place a new “O” ring on the pump body and on 
the cover, Figure 21. Place the cam ring and 
rotor assembly on the body with the arrows at 
the side of the cam ring pointing to the left or 
counterclockwise direction as viewed from the 
shaft end of pump. 


Secure the cover and new “O” ring to the body 
with the four attaching bolts. 


Press the outer bearing on the shaft if it was 
removed. Install the shaft spacer, and bearing in 
the body and secure with the snap ring. 


Install the plunger and spring in the cover, Fig- 
ure 21. Install a new “O” ring on the plug. Install 
the plug and flow control valve in the cover. 


Place the key in the end of the shaft. Install the 
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Pulling Attachment 951 


T-2730 


Figure 26—Removing Tapered Roller Bearing from Shaft Figure 28—Bearing Cup, Seal and Needle Bearing 
Installation 


housing and gear on the shaft and body. Secure 
the body to the housing with two cap screws. 
Secure the gear to the shaft with a flat washer, 
lock washer, and bolt. 


11. Secure the manifold and two new gaskets to the 
body and cover with four bolts. 


10. Install the Proof-Meter adapter, new gasket, and Ball Bearing Piston Type Pump: 
the bushing in the housing. 1. If the inlet valve seats in the pump body were 


Push Puller 


Push Puller 


Legs 930-D Remover 7600-E 


Bearing 
Puller 
FT-943 


‘ f i 4 A: 
1-2718 ; os cf B 


Figure 27—Removing Bearing Cup Figure 29—Removing Seal and Needle Bearing 
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2. 


Figure 30—Installing Seal in Body 


removed, install them with Replacer NCA-600- 
EA, as shown in Figure 31. 


Press the bearing onto shaft until it bottoms on 
the shoulder. 


IMPORTANT: Use an adapter that contacts 
only the bearing inner race. 


Valve Seat 
Replacer 


T-2716 


Figure 31—Installing Inlet Valve Seats 


3. 


6. 


7. 


Install the seal in the housing with Step Plate 
630-11, Figure 32. 


Coat the bearing and the pump shaft seal surface 
with a light film of oil. Assemble the shaft and 
bearing assembly and the gear into the housing. 
Use a brass drift and tap against the bearing 
outer race to position the shaft and bearing as- 
sembly in the housing. Be sure to align the shait 
splines with the gear splines. 


Install the drive gear to drive shaft lock washer 
and retaining bolt. 


Place the cover in a vise with the valve face 
upward. Install the gasket in the cover. 


NOTE: Alignment marks on the plate and 
gasket must be positioned at the bolt hole 
near the manifold outlet, as shown in Fig- 
ure 33, 


Assemble the outlet valve return springs and 
outlet valve balls in the cover. Position the 
valve plate over the outlet valve balls and install 


Step Plate 
630-11 


T-2728 


Figure 32—Seal Installation 


10. 


11. 


12. 
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ALIGNMENT MARK 


Figure 33—Plate Alignment Mark 


the center bolt loosely. Use two cap screws as 
shown in Figure 33, to hold the plate in align- 
ment while tightening the plate attaching bolt. 


Position the small end of the inlet valve springs 
on the stop pins in the plate, Remove the cover 
from the vise. 


Position the six inlet valve balls in the pump 
body. 


Carefully position the cover on the body as 
shown in Figure 34. Check the alignment of all 
springs, then secure the cover with the six attach- 
ing bolts. Tighten the bolts evenly and alter- 
nately to 40-50 ft. Ibs. torque. 


Invert the pump and install the six piston return 
springs in the body. Coat the pistons with oil, 
then install them in the bores with the crowned 
ends facing up, Figure 35. 


Position a new “O” ring in the pump body groove. 
Place the bearing and wobble plate on the shaft. 
Install the housing and shaft assembly on the 
body, while holding the wobble plate as shown in 
Figure 35. 


13. 


14, 


407 


Figure 34—Installing Pump Cover 
Press down on the housing and install the four 
attaching bolts. Tighten the bolts to 40-50 ft. 
Ibs, torque. 


Install the Proof-Meter assembly. 


Tapered Roller Bearing Piston Type Pump: 


1s 


Press the tapered bearing onto the shaft until it 
bottoms on the shoulder. 


IMPORTANT: Use an adapter that contacts 
only the bearing inner race. A piece of pipe 
1%" in diameter and 444" long can be used 
as an adapter. 


Install the needle bearing in the gear housing 
with a socket large enough so that the LD. seats 
on the outside top edge of the bearing. Drive the 
bearing in until the top of the bearing is flush 
with the step in the housing, then use a slightly 
smaller socket and drive the bearing until it is 
flush with the bottom of the chamber in the bore, 
as shown at “C” in Figure 28. 


Install the seal in the housing with a step plate 
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Figure 35—Installing Housing on Body 


from Set 630-S that contacts the outer circum- 
ference of the seal. The seal should be positioned 
Yq” below the bottom of the bearing cup seat, 
as shown at “B” in Figure 28, It is important that 
the 44” measurement not be exceeded as the 
seal could be crushed and its effectiveness 
destroyed, 


Install the bearing cup in the housing with a 
step plate that contacts only the outer diameter 
of the cup. Make certain that the cup bottoms in 
the housing. 


If the inlet valve seats were removed from the 
pump body, install them with Replacer NCA- 
600-EA, as shown in Figure 31. 


. Assemble the shaft and bearing assembly and the 


gear into the housing. Secure the gear to the 
shaft with a flat washer, lock washer. and bolt. 


Follow steps 6 through 14 as detailed under 
Ball Bearing Piston Type Pump to complete the 
assembly procedure. 


6. PUMP RELIEF VALVE AND OIL TUBES 


The hydraulic system intake and pressure tubes ex- 
tend through the transmission to connect the hydraulic 
manifold at the front of the transmission to the hydrau- 
lic sump in the center housing. The tubes are pressed 
into the transmission and have “O” rings in the counter- 
bores at each end of the transmission to provide a leak- 
proof seal, 


The pump relief valve is located in the bottom of the 
center housing. The relief valve can be removed and 
installed without separating the center housing from the 
transmission, 


A. Pump Relief Valve 


1, Drain the hydraulic oil from the hydraulic sys- 
tem. 


2. Remove the relief valve retaining plate, “O” ring 
and gasket. 


3. Place a flat washer over the ¥%4 inch Unified 


National Course bolt and thread it into the relief 
valve. 


Position a small block of wood on the housing 
and pry the valve out of the bore as shown in 
Figure 36. 


NOTE: If the relief valve can not be removed 
in this manner, it will be necessary to remove 
the lift cover and drive the valve out of the 
housing using a punch and hammer. 


Discard the “O” rings from the relief valve and 
remove the bolt. 


Before installing a new relief valve, thoroughly 
clean around the bore and access plate mounting 
area. 


Install new “O” rings on the relief valve and 
lubricate the valve surface and “O” ring with 
hydraulic oil. 


. Push the relief valve into the bore, 


Section 7—Trouble Shooting 


Valve Lifter 
6513-N 


Figure 36—Removing Pump Relief Valve 


9, Install a new gasket on the retainer plate and 
install the plate. Install the lock washers and 
nuts and tighten the nuts securely. 


B. Hydraulic Tubes 
1. Remove the transmission from the tractor. 


2. Install Replacer NCA-945A in the pressure tube 
at the rear of the transmission, as shown in Fig- 
ure 37 and drive the tube out of the transmission. 


3. Use the same tool and drive a new tube in from 
the front of the transmission until it is properly 
Positioned in the housing (tube should not pro- 
trude beyond face of housing). 


4, Use Replacer NCA-945-B and drive the intake 
tube out from the rear of the transmission. Use 
the same tool and install a new tube through the 
front of the transmission as shown in Figure 38. 


Replacer NCA-945-A 


T-2707 


Figure 37—Removing Pressure Tube 


Replacer NCA-945-B 
INTAKE LINE 
PRESSURE LINE 


T-2708 


Figure 38—Installing Intake Tube 


7. TROUBLE SHOOTING 


‘Trouble in the hydraulic system can usually be traced 
to one of several causes by first determining what the 
end results or symptoms are. By observing the operation 
of the system, you will be able to determine which of 
the conditions listed below prevails. 


Detailed instructions for locating the cause of the 
troubles are given under headings which are actually the 
conditions listed. The procedure for locating and cor- 


recting troubles is to consider the most likely cause first. 
Then, as possibilities are eliminated, the more serious 
causes are explored in the order in which they are likely 
to occur. In each case, the corrective action required is 
indicated. 


In every case of hydraulic system trouble, certain 
preliminary steps should be taken before any attempt is 
made to correct the problem. It should be definitely 
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determined that malfunction or complaints are not 
caused by exterior factors such as the following: 


L 


Method of Implement Attachment or Implement 
Adjustment. 


Type of Soil Being Worked. 
Terrain or Cdntour of Ground Being Traversed. 


After all exterior factors have been eliminated as 


possible causes of the trouble, proceed with the most 
evident of the four following conditions, 


A. Failure to Lift 


A road map outlining the procedure for checking 
for, and correcting the difficulty, “failure to lift,” is 
shown in Figure 39. 


FAILURE TO LIFT 


CHECK HYDRAULIC 
Oil LEVEL 


OL LEVEL LOW. 


FILL SYSTEM TO 
PROPER LEVEL 


Ol, LEVEL O.K. 


CHECK SELECTOR 
LEVER ADJUSTMENT 


TROUBLE 
OVER 


AQJUSTMENT 
OK, 


Ovi OF 
ADJUSTMENT 
ADJUST AS 
NECESSARY 


TROUBLE 
OVER 


PRIME NOT O.K. 


CHECK PUMP PRIME PUMP 


OUTPUT PRESSURE 


TROUBLE 
OVER 


CORRECT FLOW 
CONTROL VALVE 


CHECK CONTROL AND 
UNLOADING VALVE FIT 


FREE UP 
CONTROL 
LEVER LINKAGE 


‘CORRECT VALVES 
AS NECESSARY 


TROUBLE 
OVER 


TROUBLE 
OVER 


Figure 39—Failure to Lift—Road Map 


After you familiarize yourself with the procedure, 
a glance at the road niap will be all that is needed to. 
trouble shoot this symptom. 


1. Check the oil fevel in the system; if the oil level 
is low, fill the system to the proper level and 
check the operation of the system. 


2. If the system fails to lift with the selector lever 
in constant draft when the touch control lever is 
in the raised position, place the control lever in 
the raised position and check for lift. If the sys- 
tem fails to lift in constant. draft only, remove 
the P.T.O. shifter plate from the left side of the 
housing. Position the touch control lever against 
the stop at the top of the quadrant. Place the 
selector lever in constant draft position, Using 
the constant draft end of Gauge, N-502, check 
the distance between the contro! valve land and 
the valve housing. If. adjustment is sequired, 
loosen the lock nut in the turnbuckle and adjust 
for a snug fit of the gauge. Tighten the lock nut, 
replace the P.T.O. shifter cover, start the engine 
and check the function of the lift. If the adjust- 
ment is satisfactory and no adjustment is needed, 
proceed with paragraph 3. 


3. To separate pump malfunction from hydraulic 
lift cover malfunction, it will speed up the check- 
ing procedure if a substitute pump of known char- 
acteristics is used. If such a pump is not avail- 
able, the following procedure should be used. 


Roller Vane Pump: Remove the pipe plug from the 
lower right front side of the center housing, Place a 
container under the opening. Place the touch control 
lever down and start the engine. If oil is delivered 
from the pipe plug hole, the pump is primed and you 
can proceed with paragraph 4, If oil is not delivered 
from the hole, race the engine or apply air pressure 
to the center housing through the hydraulic dip stick 
hole until the pump is primed. Stop the engine and 
install a pressure gauge in the pipe plug hole. Start 
the engine and check for lift at the lift arms and for 
pressure at the gauge with a suitable implement 
attached to the lift arms. If pressure does not register 
satisfactorily, proceed with paragraph 4, 


Piston Pump: Remove the Allen plug in the pump 
cover. Use the tractor starter to turn the engine over 


_ and check for oil delivery. If oil is delivered, replace 


the Allen plug before the oil stops flowing to prevent 
any air from entering the pump. If oil flows from the 
pump cover Allen plug hole, the pump is primed. 


4, Check the pump prime for the respective pump, 
as follows; 
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SECTION 


SECTION 
B 


Figure 40—Accessory Plate Showing Test Set-Ups 


Roller Vane Pump: Remove the flow control valve 
spring retainer plug from the front end of the pump 
flow control valve body. 


NOTE: Use caution when removing the plug as it 
is spring loaded. 


Remove the spring and flow control valve. 
Clean ‘the valve thoroughly and inspect for burrs 
-or any evidence of hanging up or galling. If damage is 
evident, polish the valve with Arkansas stone or 
crocus cloth to remove the burrs or metal build-up. 
Install the valve in the flow control valve housing and 
‘be sure it moves freely in the bore. Inspect’ the re- 
taining plug “O” ring seal for damage before replac- 
ing the spring and retaining plug. Start the engine. 
Place the touch :control lever in the raised position 
and check for lift. If the lift arms do not work, remove 
“the lift cover assembly. Remove the accessory plate 
from the lift cover and install the portion shown at 
“A”, Figure 40, on the center housing over the pres- 
sure tube. 

Start the engine and observe the flow of oil into 
the reservoir. Move the flow control valve from high 
to low position with the engine operating at 1800 rpm, 
and observe the ‘change in the oil flow to determine 
whether or not the valve is hanging up, Shut off the 


engine.. Remove the accessory plate and install Gas- 
ket, Part No. NCA-502-A; turn the accessory plate 
180° and install the portion indicated at “B”, Figure 
40, on the center housing, blocking off the pressure 
tube. Start the engine and run it at. 600 rpm. This will 
determine whether or not the pump output is.‘suffi- 
cient to actuate the relief valve which: should. be. set 
at 2000 psi. If the relief valve operates properly, Pro- 
ceed with paragraph 5, 4 

If the pump does not have sufficient pressure, re- 
place the pump-or repair it as necessary. 


é 


Piston Pump: To check the pump for output pressure, 
start the tractor engine. Place the touch control lever 
in the raised position and check for lift, If the lift 
arms do not function, check for pump output pressure 
by the following method: Stop the tractor'engine and 
remove. the pipe plug from the lower right front side 
of the center housing, Install a pressure gauge in the 
pipe plug hole. Remove the lift cover assembly from 
the tractor. Remove the Accessory Plate, Part No. 
NCA-475-E, from the lift cover and install the portion 
shown. at “A”, Figure 40, on the center housing and 
over the pressure tube. 


RAPID CORRECTION 
DURING OPERATION 
OR IN LIFT POSITION 


CHECK VALVING FOR 
INTERNAL LEAKAGE 


CONDITION AND 


ADJUSTMENT NECESSARY 


TROUBLE 
OVER 


x CHECK:COVER AND CYLINDER 
REPAIR LINKAGE OR MATING SURFACES. 


MAKE ADJUSTMENT 


SURFACES 


SURFACES 


REPLACE OR 
REPAIR ‘COVER, 
CYLINDER OR 
"O” RINGS AS 
NECESSARY 


“O” RINGS AND 
INSTALL COVER 


TROUBLE 


OvE TROUBLE 


OVER 5210 


Figure 41—Rapid Corrections During Operation or in 
Lift Position—Road Map , 
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Start the: engine and jobserve the flow of oil into 
the reservoir, Note that: the flow will increase with 
an. increase in engine rpm, Shut the engine off, remove 
the accessory plate and install an “O” ring at pressure 
tube :location, turn the accessory plate 180° and in- 
stall the portion indicated at “B”, Figure 40, on the 
center housing, blocking off the pressure tube. 

Start the engine and‘run at 600 rpm. This will 
determine if the pump output pressure is sufficient to 
actuate the relief valve which should be set at 2000 
psi, If the pump will actuate the relief valve, the 
pump output pressure is satisfactory. 


5. Check the control valve to bushing fit for inter- 
ference: which would: not allow the control valve 
to go into the lift position. Correct the valve 
action if necessary, Check the unloading valve 
and the “O” ring for: proper functioning, Correct 

_ if necessary. If the valves operate properly, the 
difficulty is in the control lever linkage. Free up 
the linkage as necessary to insure free movement. 


B. Rapid Corrections During Operation or in 
Lift Position 


The Road Map for checking for, and correcting the 
condition of rapid corrections as shown in Figure 41. 

This condition is usually caused by some form of 
internal leakage. The procedure for correcting the 
difficulty is as follows: 


1, Remove the lift cover from the tractor. Remove 
the check valve ball and examine the surface for 
erosion marks. Check the condition of the gasket 
and the washer under'the bolt. Check the control 
valve surfaces for erosion and scratches and be 
sure the valve fits the bushing properly. Examine 
the plug for leakage, then remove the plug and 
check the press fit to see if there is a goad seal- 
ing surface on both the plug and the cylinder. 


2. Remove and inspect the unloading valve and 
also inspect the “O” ring. Replace or repair parts 
as necessary to correct any valve leakage. 


3. Inspect the linkage to be sure there is no bind. 


4. The “O” sings between the lift cylinder and the 
lift cover should be checked for damage, Check 
the ball seal and the “O” ring for damage. When 
the lift cylinder is removed from the lift cover, 
check the cover mating surfaces for cracks. 


5. Check the “O” ring and leather backing washer 
on the piston and check the cylinder bore for 
scoring. Reassemble the lift cover, using new “O” 
rings, and make the proper. adjustment using 


LOSS OF PUMP PRIME OR 
NOISY PUMP OPERATION 


REMOVE PUMP AND MANIFOLD 
AND DISASSEMBLE PUMP FOR 
COMPLETE INSPECTION 


PUMP AND MANIFOLD: 
NOT O.K. 
REPAIR OR 


REPLACE PUMP 
AND MANIFOLD 


PUMP AND 
MANIFOLD O.K. 
INSTALL PUMP AND 
MANIFOLD, OPERATE 


AND ALLOW TO 
STAND OVERNIGHT 


TROUBLE 
OVER 


LOSS OF PRIME: 
STILL EXISTS, 


REPLACE INTAKE TUBE 
OR "O” RINGS 


PUMP PRIME O.K. 
PUMP NOT NOISY. 


TROUBLE 
TROUBLE OVER 
OVER 3521 
Figure 42—Loss of Pump Prime or Noisy Pump 
Operation—Road Map 


Gauge N-502. Install the lift cover on the tractor 
and check for leakage, Leak-down, to the point of 
a correction, should not occur more than ten 
times a minute. 


C. Loss of Pump Prime or Noisy Pump 
Operation 


The road map for checking for, and correcting the 
symptom, Loss of Prime or Noisy Pump Operation, is 
shown in Figure 42. 

If the preliminary inspection does not reveal the 
difficulty, the trouble is probably due to air in the 
system. Use the following procedure to find the source 
of air leakage. 


1. Remove the pump and manifold from the tractor, 


2. Disassemble the pump and inspect the “O” rings. 
Inspect ali the:pump castings for cracks, porosity 
or any other defects that might cause leakage. 
Inspect the manifold “O” rings for defects and 
the manifold castings: for defects or porosity. Re- 
Place parts as necessary to repair pump and 
manifold condition. 


3. Reassemble the pump and install the pump and 
manifold on the tractor. Use all new “O” rings. 
Fill the hydraulic reservoir. ae 


4. Operate the lift arms several times and then 
allow the tractor to stand overnight to determine 
if loss of prime still exists. 
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E. Loss of Pump Prime or Erratic Lift 
OVER CORRECTION - .Operation—Piston Pump 


CHECK THE CONTROL VALVE 


A road tap outlining the procedure for checking 
and correcting, “Loss of Prime or Erratic Lift Opera- 


CONTROL CONTROL tion,” is shown in Figure 44. If the preliminary inspec- 
Norar ANE tion does not. reveal the difficulty, the trouble is 
= i probably due to air in the system. Before try- 
FREE UP OR CHECK DRAFT CONTROL ing to locate a source of air leak, attempt to bleed air; 
Ree LINE ASSEMBLY. from the system by removing the prime plug in 
: the piston pump cover. Turn the engine over with 

ORAFT CONTROL DRAFT CONTROL it ol . i 
Iie ASSENELY LIN ASSEMaLY, the starter and permit oil to escape-. momentarily. 
TROUBLE OK. NOT O.K. When it appears that all air bubbles have escaped, 
OVER r install the prime plug before oil stops flowing. If 

CHECK DRAFT CONTROL bone : 

SPRING PLUNGER operation is not improved after the above procedure, 


drain the hydraulic oil and remove the pump and 
manifold from the tractor. Disassemble the pump and 
PLUNGER PLUNGER TROUBLE inspect the shaft seal and the body to gear housing 
OVER “OQ” ring. Inspect the piston springs and pistons for 

FREE UP THE FREE UP ; breakage or: seizure. Check the inlet and outlet valve 


YOKE IN THE PLUNGER springs, balls, stop pins and seats. 
ROCKER prings, » SCOP Pp: 


Inspect all the pump castings for cracks, or any 
TROUBLE " eROUBLE other defects that might cause leakage. Inspect the 

OVER é OVER manifold “O” rings: and the manifold casting for. de- 
fects. Replace parts as necessary to repair the pump 
and manifold. Reassemble the pump and _ instal] the 


{ i 4 
Figure 43—Erratic Action or Over Correction—Road Map 


5. If loss of prime is still prevalent, remove the 
transmission from the tractor and remove the 


hydraulic intake tube from the transmission, In- 

spect the tube for possible leakage and observe ERRATIC LIFT OPERATION 

the press fit into the transmission housing. Re- f—areo sf aan t ele 

place the tube in the housing and install the 

transmission in the tractor. Inspect all points of CONDITION STILL 

possible leakage and use all new “O” rings and ees 

seals. | renove PUMP AND MANIFOLD 
AND DISASSEMBLE PUMP FOR 


. COMPLETE INSPECTION 
D. Erratic Action or Over Correction 


The symptom, Erratic Action or Over Correction, is 
usually caused by an inoperative control valve or 
binding in the control valve linkage. A road map to 


PUMP AND MANIFOLD} PUMP AND 
NOT OK 


MANIFOLD O K 


REPAIR OR INSTALL PUMP. AND MANi- 
follow in: trouble shooting this symptom is shown in REPLACE: PUME: TO eC ERNIDME tr 
Figure 43. : 

as x 
1. Remove the lift cover from the tractor. TROUBLE OVER 


2. Check for free movement of the control valve. 


Check the draft control link assembly for score era] 
marks where the draft control bushing may be ; Stu exists | LIFT NOT ERRATIC 
hanging up. Check the draft control spring So eae 

plunger for free movement on the guide pin “at TUBE OR “O” RINGS 


installed in the plate. 


. TROUBLE OVER 
3. Make any corrections necessary and install the 


lift cover assembly. Check to be sure the yoke : 
moves freely in the rocker before installing the Figure 44—Loss of Prime or Erratic Lift Operation— 
pin. Road Map 
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pump and: manifold on the tractor. Use all new “O” 
rings. Fill the hydraulic reservoir; Operate the: lift 
arms several times, then allow. the tractor to stand 
: overnight to determine if loss of prime still exists, If 
loss: of. prime is still prevalent, remove the transmis- 
sion’ from the tractor and remove the Hydraulic In- 


take Tube, Part No. NDA-941-C. Inspect the tube for 
possible leakage and observe the press fit into the 
transmission housing, Replace the tube in the housing 
and install the transmission in the tractor. Inspect all 
points of possible leakage and use all new “O” rings 
and seals. 


8. SPECIFICATIONS 


Hydraulic System 


Capacity ........ vitetejavg aististens ore aie ietets 8 U.S. Quarts 
Type ..... Hela ron sieseit she we ecarays-o Watausitnesers Live Action 
Maximum Pressure....... siaheoseunes 2000 Ibs. psi 
‘Control........:Implement position or constant draft 
Vane Type Pump— 

Model 600, 700, 800 and 900 

Drive ....... hese jaf p@iiainy Bib se asiovec stice (ole yeas .Gear 


Capacity. ...4 to 4.8 gpm at 0 psi at 2000 rpm (engine) 


Vane Type Pump—NAA 
Drive 
Capacity (Hy-Trol in “Fast” position)... .4.8 gpm at 0 

- psi at 2000 rpm (engine) 


Capacity (Hy-Trol in “Slow” position). ...125 gpm at 
100 psi at 2000 rpm (engine) 


Piston Pump 
Drive 


Capacity........4 gpm at 0 psi at 2000 rpm (engine) 


9. SPECIAL TOOLS 


The following special tools are required to service the 
hydraulic system: 


Tool No. Description 
NCA503-B ........:... Lift Arm Positioning Gauge 
NCA-997 nai sa Be elee peavcoee Remover and Replacer 
N.508-A re Chae RS EE Remover and Replacer 
943-8 ais ejoiegnviane a data: Wa, AEG Wa. ofa see , Slide Hammer 
956-2 cccevec ewes des a eased Sia,br Be setae ..Puller Jaws 
nee Bearing Pulling Attachment 
1002 2... 6... peweee Vile ee vate Sere ee Pullers 
G25°A. 4.3 sieve tbe oiee dieesseee. Shaft Protector Set 


Toot No. Description 
NCA-606-G 2... ccc eee ee eee Valve Seat Remover 
943 occa ten veeeeeees. Bearing Pulling Attachment 
943-10... ce ccc e ete eee aig sidid’e Bees . Adapter 
930-D ...... Pr ariak tones bho ....Push Puller Legs 
O38 oe cece cere ceess Csi dagen Sa Push Puller 
PoG) acces seis’ Pike eee Ratchet: Wrench 
TOOO-E . 0. e ee eee eee tees Wid unataaidites afsi%,8 Remover 
630-S 20... cece eee Saeed a soe! Step Plate Set’ 


NCA-699-EA ........--005- ae beets Replacer 


Part FIVE 


MAINTENANCE AND LUBRICATION 


Section 
1. Maintenance 
2 Lubrication... 2.0.0.0 5 ccc cep ccc ceccees 


- | . Each - Each. Each. |. Each 
MAINTENANCE GUIDE 10 hrs. ~ 100 hrs, 200 hrs. 400 hrs. 600 hrs. 


Check ‘for Oil Leaks 

Fuel Filter (Drain) 

Diesel Fuel Filter (Replace) 

Diesel Fuel Injectors (Clean and Test) 

Check Coolant Level 

Check Fan Belt and Power Steering Belt Adjustment 
Check and Adjust Brakes 

Check’ Tire Pressure 

Check Electrolyte Level in'Battery 

Check Clutch Pedal Free Travel 

Adjust Transmission Bands (Select-O-Speed) 

Check Headlamps and Taillamp Operation 

Tighten all Electrical Connections 

Perform Minor Tune-Up x 

| Perform Major TuneUp eT 
| “Replace Select-O-Speed Transmission Filter TT CSCC 

et ae Eee 

[| x | 

|_ Check Gauget for Proper Operation x 


*Every 1200 Hours 


2. LUBRICATION 


‘It is extremely important that all moving parts are tray to the.oil level mark with engine crankcase 
lubricated at the proper interval with the correct oil; Both the air cleaner and the pre-cleaner 
lubricant. (diesel only) should be inspected frequently 

The following guide describes in hourly intervals, all when first operating under dusty conditions to 
of the lubrication services which a Ford Tractor should détermine the correct servicing interval. Under 
receive. The. lubrication chart for “General Purpose” severe dusty. conditions, service the cleaner at 
tractors is shown in Figure 1. A similar chart showing least twice “daily. 
lubrication points for “Row Crop” tractors is provided 
in Figure 2. Figure 3 illustrates the lubrication points 4. Pressure Gun Fittings: Clean the fittings on the 
for the “Industrial” tractor. , Lift Rod Leveling Box and Lock, the Front Axle 


Spindles (“General Purpose” and “Industrial”), 
the Clutch Pedal and the Steering Drag Links. 


| A, Service Daily or Every 10 Hours \ n : 
Any dirt left ‘on the fittings may be forced into 


1, Crankcase’ Ventilating System: Remove the ele- the bearings and cause unnecessary wear. Apply 
ment from the Rocker Arm Cover: breather and pressure gun grease to all the fittings and wipe 
clean ‘it with solvent. Coat the element lightly the fittings clean. 


with engine oil before replacing it. 

5. Crankcase Dipstick: Remove the dipstick from 
the right side of the engine crankcase. Always 
wipe the dipstick with a clean cloth. Replace it. 
then remove it.to determine the engine oil level. 


2. Oil. Filler Breather Cap: Remove the element 
from: the cap, clean the entire assembly with 
solvent, coat the element lightly with engine oil 


and replace it. Maintain. the’ level at the full mark with the 
3. Air Cleaner: Wash the air intake screen with recommended lubricant (See Service Every 100 
solvent and. clean. the oil cup. Fill the-cup of Hours). 
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Section 2—Lubrication 


6. Hydraulic “System Dipstick: Check the level of 


the oil-on the dipstick and maintain it at the 
full mark with the recommended lubricant (See 
Service Every 600 Hours). ‘When checking the 
hydraulic oil level, always be sure that all hy- 
draulic cylinders are fully extended. 


B. Service Every 100 Hours 


1. Distributor: Apply a few drops of seasonal en- 


gine oil to the oil cup (gasoline and LP-Gas 
models only). Do not over: lubricate. 


Engine Crankcase: Change the engine oil at the 
50-hour inspection and after every 100 hours of 
operation thereafter. Drain the oil after the en- 
gine has reached normal operating temperature. 
Fill the crankcase with five quarts of oil when 
the filter cartridge is replaced. The following list 
shows the viscosity of oil that should be used for 
the: various'temperature ranges. 

SAE .30—Temperatures consistently above 90° F. 
SAE 20~Temperatures between 90° F. and 
32° BF. 

SAE 20W—Temperatures between 32° F. and 
10° F, 

SAE 10W—Temperatures between 10° F. and 
— 10° F. 

SAE 5W—Temperatures below —10° F. 

In industrial and agricultural service, the crank- 
casé oil is frequently subjected to extremely high 
operating temperature. Consequently, the oil is 
more subject to deterioration. Varnish on the 
pistons, valve stems, and tappets causes sluggish 
operation of the engine. Sludge may eventually: 
clog the oil pump screen, the oil passages, and 
the oil control rings, resulting in bearing failure 
or excessive piston ring wear. The. American 
Pettoleum. Institute (A-P.I.). has designed a 
method for. the classification of motor oils .so 
that' oil can be selected for the type of operation, 
temperatures and operating -conditions experi- 
enced. The A.P.I. classification and a brief: de- 
scription of the type of service for which each 
particular oil should be used, is as follows: 
SERVICE MS Motor Oil, which meets the're- 
,quirements of API. classification Service MS, 
is recommended for use in all Ford Gasoline and 
LP-Gas engines: under the most severe service 
conditions. This type of operation includes: the 
most severe loads and temperature. variation. 
Intefmittent operation during cold winter tem- 
peratures and light loads promotes condensation, 
oil dilution and sludge formation. High summer 
temperatures and heavy-load service promotes 
oxidation of the lubricating oil and may cause 
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high temperature varnish and sludge deposits. 
‘Service MS. motor oils contain detergent’ com- 
pounds that tend to hold in suspension the for- 
eign contaminants which would normally deposit 
on the engine parts. 

DM or SUPPLEMENT 1 (S-1) Motor Oil, 
which’ meets’ the requirements. of A.P.L, isisatis- 
factory in Ford diesel engines used ‘for general 
tractor operation, 

DS or (SERIES 3) Motor Oil, which meets the 
requirements of “APL, is satisfactory for all 
types of operation in Ford. diesel engines and 
strongly recommended when any. one or a com- 
bination of the’ following conditions may be 
encountered: 

a. High ‘air temperatures, 

b, Intermittent operation at low temperature, 

c. Fuel contains high sulphur content, 


Rear Axle: Remove the rear axlé oil level plug 
and check the level-of the oil. Add oil if neces- 
sary (See Service Every 600 Hours). 


Final Drive Housing: Remove final drive hous- 
ing inspection plug (“Row:Crop” models only) 
and check the oil level, Add oil'as required (See 
Service Every 600 Hours). 


Transmission: Remove the transmission oil. level 
plug and check the level of the oil. Add oil as 
required (See Service Every 600 Hours). 


Steering Housing: Check the oil level ‘at the 
steering gear case plug and add lubricant as 
required. Use extreme pressure gear lubricant, 
SAE 90 in summer and SAE 80 in winter; Check 
the oil level in: the. power-steering pump and 
replenish as necessary. Use. only M2C41 oil in 
the power steering system. 


Pedestal: Remove .the tractor radiator grille and 
the pedestal filler opening plug. Wipe the plug 
dry and reinsert it into the opening, tightening to 
finger tightness. Remove the plug and check the 
oil level as indicated: by the oil Jevel mark, Add 
oil if necessary. (See Service Every 600 Hours.) 


C.: Service Every 200 Hours 


1. 


Oil Filter: Replace the filter cartridge at the 
time of every other oil change. Add. one quart of 
oil to the regular crankcase fill amount to fill the 
cartridge. a 


Distributor: Remove. the cap and dust shield. 
Wipe the cam, the outside of the distributor, the 
wires and the coil clean with a clean cloth. Apply 
a thin film of distributor lubricant to the dis- 
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tributor ‘cam. Use Ford Distributor Lubricant: 


only. 


Generator: Oil the generator rear bearing (bush- 
ing type only) with light oil. Do not over lubri- 
cate. 


D. Service Every 400 Hours 


1. 


Fuel Filter: Replace the diesel fuel filter ele 
ment and bleed the system. 


E. Service Every 600 Hours 


1. 


» 


Front :Wheel Bearings: Clean the inner and 
outer front wheel bearings thoroughly with sol- 
vent and repack them with a high grade short 
fiber grease, Lubricate the spindle sheft. before 
replacing the bearing. - 


Four or Five-Speed Transmission: Change the 
transmission oil at the 50-hour inspection and 
every 600 hours of ‘operation thereafter. In win- 
ter, operate ‘the tractor to thin the oil -before 
draining the transmission. Fill the four-speed 
transmission with 6 quarts of extreme pressure 
lubricant and the five-speed transmission with 8 
quarts, Use mild extreme pressure lubricant, 
SAE 80, for both summer and winter operation. 


Select-O-Speed- Transmission: The Select-O- 
Speed Transmission is hydraulically operated 


and pressure lubricated so it is very important . 


that the proper lubrication level be maintained 
at all:times, When adding lubricant, use only 
M2C41 Ford Universal Hydraulic Lubricant. 
The oil should be changed every 1200 hours and 
at the time .of major service or overhaul. 

Check the oil level by removing the ‘oil level 
check and filler plug, and add oil as required. 
Always use the utmost caution to insure that no 
foreign materials enter the transmission reservoir 


-when either removing the filler plug-or adding oil 


to the transmission. 

The transmission bands should. be adjusted 
every 600 hours to assure transmission perform- 
ance and prevent premature failure of the bands 
or clutches. 


Hydraulic System: Change the oil in'the hydrau- 
lic system at the 50-hour: inspection and every 
600 hours of operation thereafter.- In winter, 
operate the system to thin the oil before drain- 
ing. Clean the fill port carefully before removing 
the cap to prevent dirt from entering the system. 
Fill the system with 8 quarts (9 quarts required 
for initial fill) of M2C41 Hydraulic Oil at tem- 
peratures above 10° F. At temperatures below 
10°F, use 6 quarts of M-4684-A Hydraulic Oil 
‘and.2 quarts.oef M-4864-D Hydraulic Oil, 
IMPORTANT: Do not mix M-4684-A or M- 
4864-D oils with M2C41 oil. ; 


Differential: Change the oil in the differential 
at the 50-hour inspection and every 600 hours of 
operation thereafter. In winter, operate the trac- 
tor to thin the oil before draining, Fill Series’ 600 
and 601 axle with eight quarts of oil, Series 800, 
801 and 1801 with eleven quarts and Series 700, 
701, 900 and 901 with eight quarts. Use mild 
extreme pressure lubricant SAE 80, for both 
summer and winter operation. : 


Final Drive Housings—Row Crop Tractors: Only: 
Change: the oil in:the final drive housings.at the 
50-hour inspection and after every 600 hours of 
operation’ theteafter. Fill each housing with' one 
and one-half .quarts of mild ‘extreme pressure 
lubricant ‘SAE '80, for both summer and: winter 
operation. 


. Pedestal: Drain and refill with E.P. lubricant 


SAE 80, for both summer and -winter operation. 


ss0f2D44 IOLySNPU—sDYD UOUDIIGNT—E asnBiy 


(Ayo jasarp) quawaya avedey-WAL Td 1304 
SUNOH OOP AYBAZ 


“BYRMGN] J9A0 YOU OD 


va8pupes mau 
{4 94 410 so yeerib auo-ppe Hue aBuey> [Wo BUIBuA 


yayo Asaka afpyeo sreday—YRL Wd WO Le 


(Kjuo sep-d7) pue auijoseg) 
aseald sO|NGINASIP P44 JO wy & 


Queouqm 
aynespky jestenun ploy TyIZ W AjuO 
an) AIeSSBOAN J WO PPY Pue Bursnoy jo. 
apis UO BAjq Jaj44 PU Jere7 Je 
—NOISSINSNVUL G33dS-0-19314S. 

*KiBSSOdOH J 

HO pP¥ pul SuisnoH JO opis vO Bnd [rey 
38110-49849 -NOISSIWSNVHL 033dS"Y 
“ASESSBIOHL 

10 PPy puE BujsnoH jo apis 


{Aqua sey- g} fue auyeseg) 

@]e1qn| JaA0 you og ‘dno 

auidua jo sdoup #2) Y—-YOLNAIBLSIG 
0€ 10 02 “2'V'S (‘4 oZE BA0qY) Jamuing 
GIO ‘B'¥'S (4 oFE MO1SQ) JOULA 
yay pue WeZO—3SVONNVUD INIONS 
‘yoeougny 

au MeIpAY [essaAlU PHO 1hOZ WW HIM Ysiualdar 


vo Bnig 2407 Ye HO ¥9949—31XV WVIN 6 pue jana} to yeUQ-WIOANISAY dWNd OL 


SYNOH OOL AYzAz 


“to U3 Wwe Suueag sea) WO-HOLWHANID «= aa wed JWNQUYsTp ByeoNGn]~“WOLNANAASIO 
SUNOH OOF AYSAR 


ication 


infenance and Lubr' 


Ma 


420 


“SOU pur 
yewwns woq yueIUqn] 
{woz W Buisn jy92 pue 
uleup  ‘sayjeasayy sin0y 
AZT 18 AUR SIMOY YS ISH) 
NV NOISSINSNYUL 
039dS*0-10313S vt 
SUNOH 0071 AYIAI 

(Aquo yasarp) 
Sa} pue Wed}D 
— SHOLOIINL TaN 


(2mm 
pie Jang Ye ‘C8 
IWS yueougny amssasg 
awtayx3 PIN aSA) INey 
poe DIO FIXY HVaE 

“duray 
Aue ie (tyaZ W “SD 
8 10 (v p9ap WW SID 8 
"4 OT 240Gy).(@ p98r 
Wsid 2 UM y P987 
Ws 8 Wy OT 
sojag) yee pue werg— 
WAISAS ONTNVYOAH- 

(391 
pur sawung yog ‘og 
IVS weaygny enssarg 
awanxy pr asq) 
Ngey pue wesg—NOIS 
“SINSNVYL O32dS'7 

‘BGP 3eds p03) 
astaig regi wos apesg 
Bt MIM ypedeH— Sony 
“UVId T23HM INCH F 

SYNOH 009 ANIAT 


MOLDY 40. ARIA 301S43GNN 


©® © OOO OD © OOE&O 


NOILVOINENT 


YOLIVAL IO MASIA dOL 


X08 SNITIAIT 1% 


WO3d HON 4 
SNId TIONS © 


5ON3 GOY JIL © 


‘#0138 SONILMS 
aunssadd ILVoWeNT 


19487 NO ¥9@49 
—WOILS did 
W3LSAS JITMVYGAH OL 


10A97 10 HBUITWILLS 
did 3SVOMNVED &h 


WO pue weal 
BMaANVIAT UN 


lo pue wea} 
~WILSAS SNILYT 
~1LN3A 9SVONNVED 82 


SYNOH OL AYRAZ 


42) 


GET THE BEST... BUY GENUINE FORD HYDRAULIC OIL 


A size and type 
for all needs 


© QUARTS 
GALLONS 
¢55 GALLON DRUMS 


Developed for: 


¢ FORD TRACTORS 
* FORD EQUIPMENT 
* SHERMAN PRODUCTS 


OIL. USAGE CHART 


CHANGE OIL AT THESE RECOMMENDED INTERVALS 


TRACTORS 


Oh 
‘ON, 2N, 8N M-4864-A (Winter) M-4864-B (Summer) “5 gallons 
NAAE 3M-4864-A (Winter) M-4864-8 (Summer) O quarts. 
Rear Axle 501, 600, 601, 700, 701,900, 901 . M-4864-A | S quarts 
ica 7800601 31801, 2030, 4030, 4040 OO hours MaSEaA a 
5000 M2C53.8 18 quarts 
FMD,-FPM (Rear Trans.) M-4864-A (Winter M-4864-B (Summer) tl1 gallons 
DEXTA (Rear Trans.) M-4864-A (Winter) M-4864-B (Surnmer) 5 gallons 
SN, 2N, BN** M.4864.A (Winter) M-4864-6 (Summer) i 
NAAS* 600 hours: “M-4864-A (Winter) M-4864-B (Summer) S quarts 
4-Speed** As, 600 hours M-4864-A, Squans 
5 5-Speed** M4864A-~ 8% quarts 
Transmission 
Select O Speed ; 0 hours MCA. 7 Wi ques 
6000 "i200 Reus Car 12 quarts 
EMD, FPM (Front Trans) M-AS6A-A (Winter) M.4864-B (Summer) . Bitgalions 
DEXTA (Front Trans.) §M.4864-A Winter) M-4864-B (Summer) * 14 quarts 
‘SN, 2N, BN. M-4864-A Winter) M-4864-B (Summer) 
; W4E64A (M-4864.D may be used 
oar NAA, 501, 600, 601, 700, 701 600 hours SS ae aa 
800, 801, 900, 902, 1801, 2030, 4030, 4040) ternperature operation) 
FMD, FPM, DEXTA M.4864-4 (Winter) M-4864-8 (Summer) 
Hydraulic S gallons 
Package 40506 Pump Overhaul 10 galtons: 
Fiydrauic Resevoir 6000 2200 hours 
ave Faun 


Fi, Fe iotohs. 6s as6ek 


‘ 600, 601, 700, 701 Row crop—2% pts. 
ee 200, 802, 900, 902, 2030, 4030 Fump Overhaul M2CAL 4-uheel~3% pts. 
Pump Overhaul M-2C-4E 4% pints 
200 hours 37 quarts 
100 hours SAE 10W or 20W—-Winter 36 quarts 
501, 600, 700, 200, 900, 1801 100 hours ‘SAE 20 or 30-Summer 35 quarts 


Engine 


2030, 4030, 4040. & 6000 


MS or DG for Gasoline Models. 
DM or DS for Diese] Modets 


‘Common reservoir for sitferential, iransmission & Hydraulic Systam. {Common reservoir for cifferential & Hydeaulic System, ‘Sherman Reverting & Step Down Fransmistiont require an additional pint of oll. 


son 18V4 quarts 
38% quarts 


includes 1 quart for replacing fie. 


ey: Sold exclusively by Ford Tractor and implement Dealers 


arr 


% a 
em 
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THERE IS NO SUBSTITUTE 
FOR THE GENUINE 


Inferior or non-genuine parts can prove fo be a hazardous and costly 
investment. for both. the dealer. and. his“.cistomer... Top. operating, per: 
formance of.Ford Tractors and Equipment: can only be. maintained” through 
~ continued use of genuine Ford Tractor ‘ond Equipment. parts. The ‘use’ of 
non- genuine parts often results in short life ond. higher cost. in. the. long run. 


Every genuine Ford. part you sell has been. esigned, tested; manufactured, 
"inspected and is guaranteed to be -an:-exact replacement part. Further, 
- each part bears the Ford name—a name known and. respected: everywhere 

for top-quality and integrity. 


It's just good: business to offer your customers the best. 


SELL FORD 


SERVICE 


[TRACTOR], 


